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Effects of Soybean and DJI Chungkukjang Powder on Blood
Glucose and Serum Lipid Reduction in db/db Mice
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Abstract

The hypoglycemic and hypolipidemic effects of autoclaved soy flour and DJI chungkukjang powder fermented
using Bacillus subtilis DJI were investigated in type 2 diabetic animal models. After a 2-week adaptation period,
the diabetic animal model db/db mice were divided into the diabetic control group (D-C group), a diabetic group
fed with soybean (D-S group), and a diabetic group fed with DJI chungkukjang (D-CJ group). The body weight
gain, food intake, water intake, liver, and adipose tissue weights were not significantly different between the
experimental groups. The supplementation of DJI chungkukjang or autoclaved soy flour diet induced a marked
reduction of fasting blood glucose, blood glycosylated hemoglobin levels, and glucose levels in the oral glucose
tolerance test and AUC for glucose compared with the diabetic control group. However, DJI chungkukjang showed
a much stronger antidiabetic effect than unfermented autoclaved soy flour. Serum insulin levels were the same
among the groups. The supplementation of DJI chungkukjang or autoclaved soy flour diet also significantly
lowered the serum triglyceride, total cholesterol, and LDL-cholesterol levels compared with the control diabetic
group, while it elevated the HDL-cholesterol level in the serum. This data suggests that the dietary supplementa-
tion of autoclaved soy flour or DJI chungkukjang may be useful in the control of blood glucose in animals with

type 2 diabetes.
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Draining and washing
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Steaming (121°C, 40 min)
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Cooling (38~42°C) — Autoclaved soy flour
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Inoculation (B. subtilis DJI 1% (w/w))
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Fermentation (39~50°C, 12~14 hr)
i
Chungkukjang

Fig. 1. Procedure of autoclaved soy flour and chungkukjang
production.
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Table 1. Composition of experimental diet (g/100 g)
K
Diet composition DC ngjgs DC]
Casein 20.00 17.48 17.48
L-cystine 0.30 0.30 0.30
Sucrose 23.20 22.34 22.34
Corn starch 39.7486 39.7486 39.7486
Cellulose 5.00 5.00 5.00
Soybean oil 7.00 5.38 5.38
Choline bitartrate 0.25 0.25 0.25
Mineral mix” 3.50 350 3.50
Vitamin mix” 1.00 1.00 1.00
t-Butylhydro—quinone 0.0014 0.0014 0.0014
Autoclaved soy flour — 5.00 —
Powdered chungkukjang — — 5.00
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Table 2. Changes in body weight gain, food intake and water consumption of db/db mice fed experimental diets for 6 weeks

Initial weight Final weight

Weight gain

Food intake Water consumption

Rl

Groups (@) (2) (g) (g/day) (mL/day)
D-C 3137404179 34174042 2.80+0.12" 6.77+0.61" 8.48+0.06™
D-S 30.95+0.38 33.35+0.35 24140.33 6.12+0.29 8.65+0.05
D-CJ 31.1240.30 34.69+0.76 357+0.43 6.01+£0.27 8.15+0.04

ll)See the legend of Table 1.
PThe results are mean=SE for 8 rats in each group.
INS: not significantly different among groups.
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Table 3. Changes in liver and adipose tissue weights of dby/
db mice fed experimental diets for 6 weeks

Adipose tissue (g)

1 .
Groups Liver (g) Epididymal Mesenteric
D-C 3574+0.08”~%9  229+0.15" 1.37£0.21™
D-S 3.41£0.09 2.1340.09 1.21+0.09
D-CJ 3.20£0.13 2.0240.21 1.20+0.08

ll)See the legend of Table 1.
YThe results are mean+SE for 8 rats in each group.
INS: not significantly different among groups.
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Table 4. Changes in blood glucose of db/db mice fed experimental diets for 6 weeks (mg/dL)
Groups” 0 week 2 weeks 4 weeks 6 weeks
D-C 365.65+42.23N 433.22+51.07° 465.15+37.09"" 532.25+63.27°
D-S 371.23+24.66 420.36+32.43 411.13+57.18" 41843+ 4455
D-CJ 366.26 +38.17 412.03+47.14 385.36 +25.76" 405.48 +37.78"

‘”See the legend of Table 1.
%)The results are mean+SE for 8 rats in each group.
INS: not significantly different among groups.

YValues 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. Serum insulin and blood HbAlc levels of db/db mice
fed experimental diets for 6 weeks

Groups” Serum insulin Blood HbAlc
(uIU/mL) (%)
D-C 9.12+3.787N9 7.86+2.43%
D-S 9.87+2.16 7.11+0.27°
D-CJ 10.05+4.27 6.05+1.34

DSee the legend of Table 1.

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

INS: not significantly different among groups.

MWalues with different superscripts in the same column are sig—
nificantly different (p<0.05) between groups by Tukey's test.
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Table 6. Oral glucose tolerance test of db/db mice fed experimental diets for 6 weeks

Groups”
Minutes

s DC DS DCJ
0 502.36 +96.23" 436.29+61.02" 405.38+38.74”
30 846.26 +82.23"°" 793.28 +62.36 757.20+76.29
60 802.34+38.46"° 741.36+62.13 702.44+91.02
90 723.12+38.09° 608.23+26.29” 581.23+40.12°
120 691.23+51.23" 574.03+63.49” 521.19+60.21"

AUCoqrr” 2968.52+ 298.23" 2648.03+153.04" 2504.16+112.87°

})See the legend of Table 1.
YThe results are mean+SE for 8 rats in each group.

IValues with different superscripts in the same column are significantly different (p<0.05) between groups by Tukey's test.

‘_“NSZ not significantly different among groups.
YAUCoqrr: the area under the curve of glucose.
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Table 7. Contents of triglyceride, total cholesterol, HDL-cholesterol and LDL-cholesterol of db/db mice fed experimental diets

for 6 weeks (mg/dL)
Groups" Triglyceride Total cholesterol HDL-C LDL-C
D-C 134.25+4.25"% 326.12+18.49° 60.43+3.75" 292.54+5.21°
D-S 120.25+6.48" 271.75+8.69° 64.55+2.52° 231.25+8.65%
D-CJ 105.51 +5.46" 258.21 £9.26" 77.27+6.25" 202.04+6.13"

ll)See the legend of Table 1.
PThe results are mean+SE for 8 rats in each group.

YValues with different superscripts in the same column are significantly different (p<0.05) between groups by Tukey's test.
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