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Abstract

The purpose of this study was to investigate the effects of Chungkookjang viscous biopolymer supplementa-
tion on blood glucose and serum lipid-lowering in Streptozotocin (STZ)-induced diabetic rats. The rats were
divided into three experimental groups; a normal group (N), diabetic control group (D), and a diabetic group
with the supplementation of Chungkookjang viscous biopolymer (DCB). The groups were given experimental
diets for four weeks. The normal group (C) was fed a casein-based diet, and the Chungkookjang viscous bio-
polymer group (DCB) received 3% biopolymer added to the casein-based diet. In the diabetic group (D), food
intake increased significantly, but weight gain decreased significantly. The food efficiency ratio was sig—
nificantly lower in the diabetic group. Liver weight increased significantly in the D group as compared to
the N group. However, the DCB group showed a significant decrease in liver weight when compared to the
D group. Blood glucose decreased significantly in the DCB group after receiving the experimental diet for
four weeks, as compared to the diabetic control (p<0.05). Serum triglyceride levels were significantly lower
in the DCB group than in the D group, whereas HDL-cholesterol levels were significantly higher (p<0.05).
Total cholesterol was decreased in DCB group, but there were no significant differences. Also, LDL-cholesterol
level was not significantly different among the experimental groups. Hepatic triglyceride and cholesterol were
lower in the DCB group with no significant differences among groups. These results indicate that dietary
supplementation of Chungkookjang viscous biopolymer improved glucose lowering and lipid metabolism in
diabetic rats.
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Table 1. Composition of control and experimental diets

(g/kg of diet)

. Dietary group1>

Ingredients N D DCB
Casein” 200 200 200
Chungkookjang biopolymer - - 30
Corn-starch 530 530 500
Sucrose 100 100 100
Soybean oil 70 70 70
Cellulose” 50 50 50
Mineral Mix" 35 35 35
Vitamin Mix” 10 10 10
L-Cystein® 3 3 3
Choline bitartate” 25 25 25
TBHQY 00014 00014  0.0014

1)N, Nomal group; D, Diabetic control group; DCB, Diabetic
group with the supplementation of Chungkookjang viscous

) biopolymer.

Z)Casein, Maeil Dairy Industry Co., Korea.

3)a*Celhllose, Sigma-Aldrich Inc., St. Louis, MO, USA.

?AIN*%M*MX, Teklad Test Diets, Medison, Wisconsin, USA.

”)AIN*93M*VM, Teklad Test Diets, Medison, Wisconsin, USA.

f)L*Cystine, Sigma Chemical Co., St. Louis, MO, USA.
“Choline bitartrate, Sigma Chemical Co., St. Louis, MO, USA.

8>Tert*buty1 hydroquione, Sigma—-Aldrich Inc., St. Louis, MO,
USA.
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Table 2. Effect of Chungkookjang biopolymer on body weight gains, food intake and food efficiency ratio (FER) in streptozoto—

cin-induced diabetic rats

Groups” Initial weight (g) Final weight (g) Food intake (g/day) FER
N 212.57+8.622% 399.07 +16.42° 19.72+8.01¢ 0.33£0.04°
D 213.58 +9.00° 265.70 +26.03" 33.11+3.07" 0.06+0.04°
DCB 216.90+9.43" 264.83+34.13" 27.95+1.29" 0.07+0.06"

1)N, Nomal group; D, Diabetic control group; DCB, Diabetic group with the supplementation of Chungkookjang viscous biopolymer.

2 .
'Values are mean=SD.

YMeans with different superscripts in the same column are significantly different (p<0.05) by Duncan’s multiple range test.
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Table 3. Liver weight in streptozotocin-induced diabetic
rats fed different experimental diets for 4 weeks

D . . Liver weight
Groups Liver weight (g) (2/100 g body wt)
N 13.25+0.947% 3.32+0.26°
D 13.35+1.87° 4.78+0.20°

DCB 10.79+2.09" 3.95+0.19"

l)N, Nomal group; D, Diabetic control group; DCB, Diabetic
group with the supplementation of Chungkookjang viscous
biopolymer.

?Values are mean+SD.

IMeans with different superscripts in the same column are sig—
nificantly different (p<0.05) by Duncan’s multiple range test.
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Table 4. Effect of Chungkookjang biopolymer on glucose level in streptozotocin—induced diabetic rats (mg/dL)
Groupsl) N D DCB
1 week 109.71 £8.99”" 419.17+36.32" 429.28 +58.29°
2 week 116.43+6.50" 350.67+36.47° 339.78 +32.09°
3 week 104.57-+9.80" 417.00+58.56™ 397.78 +40.15*
4 week 112.57+4.27° 408.17+19.24 369.56 +38.14"

1)N, Nomal group; D, Diabetic control group; DCB, Diabetic group with the supplementation of Chungkookjang viscous biopolymer.

2 .
"Values are mean=SD.

YMeans with different superscripts in the same column are significantly different (p<0.05) by Duncan’s multiple range test.
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Table 5. Effect of Chungkookjang biopolymer on triglyceride (TG), total cholesterol, HDL-cholesterol, LDL-cholesterol in

streptozotocin-induced diabetic rats (unit: mg/dL)
Groups" TG Total cholesterol HDL cholesterol LDL cholesterol
N 97.03+36.98”" 55.18+12.83" 6.93+2.77° 2751 +13.42"%
D 123.56+16.24" 77.06+£21.91° 5.42+1.02° 55.93+32.37
DCB 81.68+10.81° 59.62+4.96™ 14.04+6.12° 37.28+13.87

1’N, Nomal group; D, Diabetic control group; DCB, Diabetic group with the supplementation of Chungkookjang viscous biopolymer.

2
?Values are mean= SD.

YMeans with different superscripts in the same column are significantly different (p<0.05) by Duncan’s multiple range test.

YNS: Not sigificant.
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Table 6. Effect of Chungkookjang biopolymer on hepatic
levels of total lipid, triglyceride (T'G) and total cholesterol
in streptozotocin-induced diabetic rats (unit: mg/g tissue)

Groupsl) Triglyceride Total cholesterol
N 12.83+3.55”" 11.94+1.61°
D 18.07 +4.48" 15.65+2.19°
DCB 15.09+3.22% 14.08 £2.15"

YN, Nomal group; D, Diabetic control group; DCB, Diabetic
group with the supplementation of Chungkookjang viscous
biopolymer.

?)Values are mean =+ SD.

IMeans with different superscripts in the same column are sig—
nificantly different (p<0.05) by Duncan’s multiple range test.
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