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Effects of Cheonggukjang on Lipid Metabolism in Hyperlipidemic Female Rats

Koh, Jin-Bog®
Department of Life Science, Silla University, Busan 617-736, Korea

ABSTRACT

The effects of cheonggukjang (traditional fermented soybean food, CK) and cheonggukjang added Agaricus blazei
(CKA) on lipid metabolism were investigated in female Sprague-Dawley rats (20 weeks old). The rats were fed a
purified hyperlipidemic diet (control diet: 0.1% cholesterol, 10% fat, 18% casein) for 4 weeks. The rats were randomly
assigned to each treatment group: control, two kinds of CK or CKA (powders of CK or CKA as dietary protein sources) .
After 8 weeks of experimental diets consumption, the body weights, and the uterine fat pad weights of CK and CKA
diets groups were more significantly decreased than those of the control diet group. The liver cholesterol and triglyceride
levels were significantly lower in both the CK and CKA diets groups than those in the control group. The concentra-
tions in serum triglyceride, total cholesterol, LDL-cholesterol, and atherogenic index ratios were significantly decreased
in the CK and CKA diets groups compared with those in the control group. The HDL-cholesterol/total-cholesterol ratios
were significantly increased in the CK and CKA diets groups compared with those in the control group. The fecal chol-
esterol and triglyceride excretion in the CK and CKA diets groups were more increased than those in the control group.
These results showed that both the feeding the rats with cheonggukjang and cheonggukjang added Agaricus blazei
decreased the triglyceride, total cholesterol and LDL-cholesterol in serum as well as the triglyceride and cholesterol in
liver, and increased the HDL-cholesterol/ total-cholesterol ratio in serum. (Korean J Nutrition 39(4): 331 ~337,2006)
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Table 1. Composition of experimentat diets (g%)

Ingredients Control CK CKA
Corn starch 50.2 43.8 45.8
Casein (protein 87%) 18.0
Sucrose 10.0 10.0 10.0
Cellulose 6.5 1.06 1.06
DL-methionine 0.3 0.3 0.3
Choline bitartarate 0.2 0.2 0.2
Mineral mix.” 35 1.8 1.8
Vitamin mix.” 1.0 1.0 1.0
Cholesterol 0.1 0.14 0.14
Sodium choleate 0.2 0.2 0.2
Lard” 50 1.0 10
Corn ol 50 1.5 1.5
Cheonggukjang” 39.0 37.0

"2 AIN-93-MX mineral and AIN-93-VX vitamin mixture,”

¥Lard: 100 mg cholesterol/100 g lard

“CK: cheonggukjang diet, CKA: cheonggukjang + liquid cul-
ture of Agaricus blazei diet
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Table 3. The organ weight of female rats (g/100 g body weight)

Groups” Liver Kidney UFP*

Contrel 237 £ 047°*  0.60 £0.08" 267 £ 0.70°
CK 2.34 018 0.65 + 0.05 1.22 + 0.26°
CKA 2.42 + 053 0.66 = 0.09 1.49 +0.47°

235ee the legend of Table 2. UFP: uterine fat pad
“oValues within a column with different superscripts letters were
significantly different at p <0.05

Table 2. The body weight gain, food intake and food efficiency ratio (FER) of female rats fed cheonggukjong for 8 weeks

Body weight gains (@)

Food intake

1
Groups' Initial Final Gains (g/day) FER (%)
Control 286.1 =+ 22.2° 302.2 +21.3 161 +7.5° 149 + 221%™ 24+ 1.0°
CK 284.5 + 17.1 285.5 + 15.4 1.0 +8.1° 130+ 23 00=*15°
CKA 283.7 + 18.4 289.6 + 16.8 59 + 7.5° 134 +23 0.8+ 1.1°

YControl: fed control diet for 12 weeks.

CK: fed control diet for 4 weeks and then fed cheonggukjang diet for 8 weeks.
CKA: fed control diet for 4 weeks and then fed cheonggukjang + liquid culture of Agaricus blazei diet for 8 weeks.

2 All values are mean =+ SD (n=8). *Nof significant.

**Values within a column with different superscripts letters are significantly different at p <0.05
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Table 4. The hepdfic lipid concentrations of female rats
(mg/g of wet liver)

Groups” Total lipid Cholesterol Triglyceride
Confrol 5593 =9.30°°  6.41 £0.82° 1455+ 1.84°
CK 40.22 + 6,62° 4,13 = 0.65° 10.24 = 1.67°
CKA 4221 £ 9.31° 431 £061° 1098 + 1.93°

'2See the legend of Table 2.
“*Values within a column with different superscripts letters were
significantly different at p<0.05

Table 5. The serum lipid concentrations of female rats (mg/dh
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Table 7. The fecal weight and totdl lipid concentrations of fem-
dle rats

n  Fecal wet wt, ) Total lipid
Groups” Total lipid Triglyceride Phospholipid Groups (g/day) Moisture (%) (mg/day)
Confrol  300.5 + 62,97° 7041 + 8,04° 113.50 + 21.60°™ Control 091 +0.13%° 7.64+077° 2884+ 173°
CK 268.7 = 51.4® 56,01 +7.14° 125.00 + 26.44 CK 1.15 £ 0.21° 17.32 £ 522° 7850+ 7.02°
CKA 2409 +37.5° 4926 +7.91° 107.70 = 19.74 CKA 1.22 + 0.25° 17.74 = 4.85°  84.02 + 15.86°

*¥3ee the legend of Table 2.
“Values within a column with different superscripts letters were
significantly different at p<0.05

"?See the legend of Table 2.
“*Values within a column with different superscripts letters were
significantly different at p<0.05

Table 6. The serum cholesterol concentrations and atherogenic index (Al) of female rats (mg/dh
Groups1” Total cholesterol HDL-cholesterol LDi-cholesterol HDL-C/T-C* AP
Control 109.47 + 18.54”° 34.47 £ 6,57 1416 £ 1.74° 31.79 + 5.01° 223 + 0.66°
CK 80.73 £ 15.13° 3420 = 4,44 11.67 £ 2.36° 4317 £ 7.16° 1.38 = 0.43°
CKA 76.92 £ 12,92° 35.73 = 3.90 10.29 + 2,29° 4691 + 4.40° 1.15 = 0.20°
'*¥8ee the legend of Table 2. “HDL-C/T-C (%) = (HDL-cholesterol + Total cholesterol) x 100. ®Al = (Total cholesterol — HDL-cholesterol)
+ HDL-cholesterol.

“*Values within a column with different superscripts lefters were significantly different at p <0.05
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Table 8. The protein, glucose and hemoglobin concentrations of female rats

Groups" Serum (g/dl) Hemoglobin Glucose
Total protein Albumin A/G ratio (mg/dL) (mg/dL)
Control 7.62 + 041%™ 411 +£0.18"™ 1.17 £ 0.03" 13.27 £ 1.56° 161.60 + 18.15"
CK 7.19 £ 0.12 3.83 £ 0.16 115 £ 0.10 14.31 + 1,34® 163.84 £ 10.89
CKA 7.21 £0.10 3.94 + 0.06 1.20 £ 0.03 15.05 + 0.83° 151.66 £ 11.26

"*¥See the legend of Table 2.

“®Values within a column with different superscripts letters are significantly different each other groups at p<0.05
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