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Abstract

We investigated the cholesterol-lowering and body-weight loss effects of Cheonggukjang fermented using Bacillus
subtilis DJI in rats fed a high-fathigh-cholesterol diet for 4 weeks. Weight-matched male Sprague-Dawley rats
were assigned to one of four groups: a nommal diet group (N), a high-fat/high-cholesterol diet group (HFC), a
high-fat/high-cholesterol diet with DJI Cheonggukjang group (HFC-SCK), and a high-fat/high-cholesterol with
commercial Cheonggukjang group (HFC-CCK). All of body weight and liver and adipose tissue weights increased
in animals fed a high-fathigh-cholesterol diet, but decreased significantly in rats fed Cheongguljang powder, compared
with the HFC group. Food intake was lower in the HFC group than in the N group, and that of the HFC-CCK
group was the lowest among the four groups. Serum total cholesterol levels were significantly lower in the
Cheonggukjang-powder fed groups than the other groups. Serum phospholipid and HDL-cholesterol concentrations
were significantly decreased in HFC animals and were markedly increased upon feeding of a Cheongguljang-containing
-diet. Levels of serum LDIL~cholesterol, the atherogenic index, and cardiac risk factor assessment indications tended
to be decreased in Cheonggukjang powder-fed groups, compared with the HFC group. The total cholesterol level
in liver tissue was increased by feeding of a high-fat/high-cholesterol diet, and was significantly reduced when
Cheonggukjang powder was present in the diet. The levels of total lipids and triglycerides in adipose tissues were
lower in the HFC-SCK group than in the HFC group, whereas no significant differences were evidence when the
HFC and the HFC-CCK groups were compared. Fecal weight, moisture level, and total lipid content increased
in animals fed Cheonggukjang powder. The activities of HR-LPL and TE-LPL in adipose tissues were increased
in the HFC group compared with the Cheonggukjang powder-fed groups. These results indicate that dietary
Cheonggukjang may improve lipid metabolism and prevent obesity and hypedipidemia.
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Table 1. Proximate composition of freeze dried samples

(dry basis)
Composition Casein Chmgl?lglglang C%%;;ﬁg
Moisture 523 3.56 6.32
Crude protein 89.70 4424 4023
Crude lipid 0.52 18.61 19.63
Ash - 373 5.10
Dietary fiber - 14.29 1521
Carbohydrate” 455 1557 1351

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

(ghg diet)
) . Groups
Diet composition
ND HFC  HFC-SCK HFC-CCK
Corn starch 485.0 395.0 3539 3447
Sucrose 100.0 100.0 100.0 100.0
Casein 200.0 200.0 100.0 100.0
DL-cystine 30 30 30 30
Soybean oil 100.0 200.0 162.3 156.2
Cellulose powder 50.0 50.0 21.0 16.1
Vitamin mixture” 100 100 100 100
Mineral mixture” 350 350 350 350
Choline bitartarate 2.0 20 20 20
Cholesterol 10.0 10.0 10.0 10.0
DIl Cheonggukjang - - 202.8
Commercial Cheonggukjang - - - 2230

"The Experimental diet groups are as follow; ND: normal diet, HFC: high fat- high
cholesterol diet, HFC-SCK: high fat-high cholesterol diet + DIJI Chungkukjang,
HFC-CCK: high fat-high cholesterol diet + Commercial Chungkukjang

“Based on AIN-93-MX vitamin mixture and AIN-93-VX mineral mixture.
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Table 3. Body weight gain, food intake and feed efficiency ratio
in rats fed experimental diets

Groups' Body (\gv/eéiag;t gain FO(()Q di;l;e)ake FER?
ND 45240227 23.5012.42° 0.19001°
HFC 5.94£039" 1931+3.98° 0.310.02°
HFC-SCK 5.15+0.18° 20.64+1.84° 027+0.01°
HFC-CCK 5.06£0.40" 17.07£2.06 0.30£0.03"

See the legend of Table 2.

Food efficiency ratio : FER (body weight gain/food intake).

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 4. Changes in liver and adipose tissue weights of rats fed
experimental diets

Li Epididymal Mesenteric
) Iver adipose ti dipose ti
Groups pose tissue adipose tissue
(/100 g body wt.)
ND 2.52+0.11% 3.96:021° 2.19:0.18°
HFC 3324021 5.49+0,39" 3.980.25"
HFC-SCK 2.8240.17° 4.1240.14° 2.544024"
HFC-CCK 279+0.15 4234020 259+0.13°

"See the legend of Table 2.

The results are mean + S.E. for 6 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 5. Contents of triglyceride, total cholesterol and phopholipid
in serum of rat fed experimental diets

Triglyceride ~ Total cholesterol ~ Phopholipid
Groups
(mg/dL)
NDY 96.23+4.57"™ 70.26+2.36° 129.75¢15.21°
HFC 13029411.02° 125763987  101.26+10.89°
HFC-SCK 110.29+8.16° 101.87+5.69° 160.25+9.48"
HFC-CCK 126.27+4.29" 103.05¢675° 131231285

See the legend of Table 2.

The results are mean = S.E. for 6 rats in each group.

IWalues with different superscripts in the same column are significantly different
(<0.05) between groups by Tukey’s test.
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Table 6. Contents of LDL-cholesterol, and HDL-cholesterol,
cardiac risk factor (CRF) and atherogenic index (AI) in serum
of rats fed experimental diets

Groups” LDL-cholesterol”  HDL-cholesterol RF ALY
(mg/dL)

ND 51.69+2.46" 57824246"  1.22:0.16" 0.020.03"

HFC 12037947 31458321° 3992025 2.99:0.09"

HFC-SCK  73.7545.02° 50181270 2.03£0.10° 1.03£0.02°

HFC-CCK  94.05:3.68" 4224+408°  2.65:037 1.65£0.04°

See the legend of Table 2
;LDL cholesterol = f{total cholesterol - (HDL~cholesterol - triglyceride/5)}.
)

@

CRF{(cardiac risk factor) = total cholesterol/HDL-cholesterol.

Al(atherogenic index) = (total cholesterol - HDL-cholesterol)/HDL-cholesterol.
The results are mean + SE. for 6 rats in each group.

Values 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. Contents of total lipid, triglyceride and total cholesterol
in liver of rats fed experimental diets

) Total lipid Triglyceride Total cholesterol
Groups -
(mg/g, wet weight)
ND 42643567 11.08+1.68° 9.26+1.36"
HFC 61.23+5.02° 16.29+0.74' 13264028
HFC-SCK 51.0243.26° 1346+1.52° 8.82¢152°
HFC-CCK 56.29+2.87° 15294023 8.92+1.36"

)See the legend of Table

“The results are mean * SE for 6 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 8. Fecal weight and total lipid contents of rats fed experimental
diets

) Fecal dry Moisture Total lipid

Groups W, (glday) ) (mgday)
ND 14320.127% 15.6541.23° 12423+11.13°
HFC 142:023° 16.29+1.05° 155.29+13.26°
HFC-SCK 1.69+0.16" 2326+1.52° 186.98+19.24'
HFC-CCK 1.62+030" 2499+138" 179.23+10.87

See the legend of Table

“The results are mean * SE for 6 rats in each group.

IWalues with different superscripts in the same column are significantly different (2<0.05)
between groups by Tukey’s test.
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Table 9. HR-LPL and TE-LPL activities in adipose tissues of rats
fed experimental diets

Epididymal AT Mesenteric AT
Groups” HR-LPL TE-LPL HRLPL?  TELPL®
(Units/g)
ND 899+231"  1629:201"  4.02:101°  838:201°
HFC 1564:186"  2576t198°  523:046" 1126+2.04°
HFC-SCK 9.87+1.65° 179842.55"  3.99+0.54°  8.99+129"
HFC-CCK 1023£2.04°  1931+187 5322029  9.02:1.08°

"See the legend of Table 2.

PTotal extractable (TE) LPL activity was measured in deoxycholate extracts of epididymal
adlpose tissue.

Hepann releasable (HR) LPL acnv1ty was measured in media samples after incubation
of tissue fragments with 5x10° units/L heparm for 45 min at 24°C.

“The results are mean * SE. for 6 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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