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Abstract

This study was conducted to examine the effects of a supplemented Chungkukjang diet on oxidative stress and
antioxidant nutrients in Streptozotocin (STZ, 45 mg/kg of BW, IP injection)-induced diabetic rats. Diets that contained
soybean Chungkukjang powder (SC), Yakkong Chunghkuljang powder (YC), and Yakkong Chunghkuljang powder
with black food added (YCB) were administered to the STZ-induced diabetic rats for seven weeks. The increased
lipid peroxide contents of their serum and liver were slightly controlled by providing them three types of Clumghkukjang.
The retinol level in the serum was 7.5 times higher in the STZ-induced diabetic group after the provision of YC.
The total antioxidant capacity (TAC) level in the serum was higher in the STZ-induced diabetic group after the
provision of YCB. Also, the retinol and tocopherol levels in the liver of the STZ-induced diabetic rats increased
after they were provided YCB, and the decreased reduced glutathione (GSH) /oxidized glutathione (GSSG) level
in their liver improved after they were fed a diet that contained YC. Moreover, the decreased anthocyanin level
in the liver of the STZ-induced diabetic group improved after the provision of three types of Chungkukjang powder.
These findings suggest that the Chunglkukjang diet is a valuable food for the management of the health of diabetic
patients and for the prevention of diabetic complications.
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Table 1. Composition of the experimental diets
(%)

Groupl)
C DC DS DY DYB

Ingredient
Casein 200 200 - - _
Com starch 515 515 344 %99 344
Sucrose 100 100 100 100 100
a-Cellulose 50 50 04 04 04
Soybean oil 85 85 _ _ _
?ilmﬁfggg‘_ﬁ)“{)e 35 35 35 35 35
&}@_g’%ﬁe 0 0 10 10 10
DL-methionine 03 03 05 05 05
Choline bitartrate 02 02 02 02 02
sc? - _ 50.0 . _
N _ _ _ 445 _
YCBY _ _ _ _ 500
Total 1000 1000 1000 1000  100.0

’C, Normal diet; DC, Supplementation of the normal diet in the STZ-induced diabetic
rat; DS, Supplementation of the 50.0% SC in the STZ-induced diabetic rat; DY,
Supplementation of the 44.5% YC in the STZ-induced diabetic rat; DYB,
Supplementanon of the 50% YCB in STZ-induced diabetic rat.

SC Soybean Chunghukjang powder.

YC Yak-Kong Chungkukjang powder.

9YCB, Black foods added to the Yak-Kong Chunghukjang powder.
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1.15% KCl =89 10%(w/v) uF] #294S vrEQith
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A 608 B HEAIZTE 11 TR B ol Ajuke] Wzt
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Japan)oll FYA1A E-238}9 k. HPLC system-S 1 Bondapak
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7t ZZ W retinol®} a-tocopherol 3 FAlo] F& 2
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Anthocyanin 3HEFS- Park 5(19)9] ol 9 At 95%
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S B¢t a8l #YS AR ¢ A8 E oI (whatman No.
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Package for Social Science, 14.0, SPSS Inc., Chicago, IL,
USA)E ol 83lo] EAsHoH 1 ATk AR
(standard error) 2 EA|SHA T A AA= dLuA] 24
2 (one way analysis of variance)= ¢+ ¥ Duncan’s
multiple-range testol] 2]3l p<0.05FFANA 2+ Aol 3
A9 FAF 79485 AAsIAH

A &5 g3 7+ 22 TBARS &2 Table 29}
2t} 8% Ul TBARS &2 CT9] 2.13+0.87 nmol/dLel
H]&) A DCTE 6.07+1.35 nmol/dLE 3=F] 2] TBARS &+
Zo] p<0.05 oA fFHoz otk 18y Gafi=
2 Z7}¥ TBARS 3 DSToA] 3.84+1.77 nmol/dL
FETHA &2 AATE 7 23 W mg protein T TBARS
ShakS C0] 4.36+1.76 nmol ©] %32, DCTLS 7.052.09
mmolZ F=fFE2 7+ 22U TBARS 32 p<0.05 +F
oA S7HEAS 18y AlERY =S F5A17 DS,
DY 183l DYB*2 mg protein & TBARS $3-& ztz}
4.87+1.41, 591+1.67, 18] 1L 4.88+1.66 nmolZ Fx-F %
Z71E TBARS &2 tiF 2 EAF=E HUis A=73
o] FFOE p<0.05 FFAA fro]Fom & AT

Streptozotocin F-=°1 23k D= F o] Iy 7+ 2
DB} EE FFF Sk ) FskAtY] FA A
ksl Joka ol Aot I A A AEE dheFol
Z7Vetha 93 Santini 5(5)2) Bae A 9%
A Aok} o] B oy §F Al Fas
A= A8 F doke AS dAETE FA AL 713
71 AAIeLE os 3 U] LDL-ZFH 2~H & 4F
312 =i I3 FHSo] e AoE UERHTH2D).

Table 2. Effect of Chungkukjang supplementation on the lipid
peroxide level in the serum and liver of the STZ-induced diabetic
rats

Groups” Serum (nmol/dL) Liver (nmol/mg protein)
C 2.13+0.877 436+1.76°
DC 6.07+1.35" 7.05£2.09°
DS 384£1.77° 487:141°
DY 498+1.74% 591£167"
DYB 521£233" 4.88£1.66"

1)C, Normal diet; DC, Supplementation of normal diet in STZ-induced diabetic rat;
DS, Supplementation of 50.0% SC in STZ-induced diabetic rat; DY, Supplementation
of 445% YC in STZ-induced diabetic rat; DYB, Supplementation of 50% YCB
in STZ-induced diabetic rat.

Walues are mean+SD (n=10), values with a different alphabet in the column indicate
a significant difference at p<0.05 in Duncan’s multiple range test.
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Fig. 1. Effect of Chungkukjang supplementation on the catalase
activity in serum and liver of the STZ-induced diabetic rats.

C, Normal diet; DC, Supplementation of normal diet in STZ-induced diabetic rat; DS,
Supplementation of 50.0% SC in STZ-induced diabetic rat; DY, Supplementation of 44.5%
YC in STZ-induced diabetic rat; DYB, Supplementation of 50% YCB in STZ-induced
diabetic rat. Values are meantSD (n=10). Values with different alphabet within the
column indicate significant difference at p<0.05 by Duncan’s multiple range test.
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Fig. 2. Effect of Chungkukjang supplementation on the SOD activity
in the serum and liver of the STZ-induced diabetic rats.

C, Normal diet; DC, Supplementation of normal diet in STZ-induced diabetic rat; DS,
Supplementation of 500% SC in STZ-induced diabetic rat; DY, Supplementation of 44.5%
YC in STZ-induced diabetic rat; DYB, Supplementation of 50% YCB in STZ-induced
diabetic rat. Values are meantSD (n=10). Values with different alphabet within the
column indicate significant difference at p<0.05 by Duncan’s multiple range test.
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A3} 7+ 22 W a-tocopherol -2 Table 3914 A A]
3l vlo} o] Cy} DC 7ol 83 W) a-tocopherol -
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Table 3. Effect of Chungkukjang supplementation on the retinol
and a-tocopherol levels in the serum and liver of the STZ-induced
diabetic rats

Retinol a-tocopherol

Groups” Serum Liver Serum Liver

(ng/dL) (ugfg) (ug/dL) (uglg)
C 258113 235:620%  652:15.0°  18.1:6.40™
DC 0.64:0.06" 136:37%  408£315°  445:059°
DS 097:009"  27.8£565"  241:024™  338:4.59"
DY 4.80+1.04° 6.85£1.6" 127:007°  409:9.86"
DYB  055:0.11°  379:370°  972:138° 4584809

YC, Normal diet; DC, Supplementation of normal diet in STZ-induced diabetic rat;
DS, Supplementation of 50.0% SC in STZ-induced diabetic rat; DY, Supplementation
of 445% YC in STZ-induced diabetic rat; DYB, Supplementation of 50% YCB
in STZ-induced diabetic rat.

Walues are mean+SD (n=10), values with a different alphabet in the column indicate
a significant difference at  p<0.05 in Duncan’s multiple range test.
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Gaksl JgAi =z 7F 22 W F glutathione 3}
GSH/GSSG%' —F&*—i & A¥}= Table 49 2o} 7 23 U
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231 3.10+0.532.2 p<0.05 Foll A DY<] GSH o]
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Table 4. Effect of Chungkukjang supplementation on the
glutathione level and GSH /GSSG in the liver of the STZ-induced
diabetic rats

Total glutathione

1) 2)
H
Groups (moljmg protein) GSHJGSS
C 24940249 3270.58"
DC 2.94+0.88 2.074023"
DS 2.700.29 2.78+0.52°
DY 2144028 5.17£091°
DYB 4,08+0.82 3.10+0.53"

C, Normal diet; DC, Supplementation of normal diet in STZ-induced diabetic rat;
DS, Supplementation of 50.0% SC in STZ-induced diabetic rat; DY, Supplementation
of 44.5% YC in STZ-induced diabetic rat; DYB, Supplementation of 50% YCB
in STZ-induced diabetic rat.

2)GSH/GSSH reduced glutathione/oxidized glutathione.

IWalues are meantSD (n=10), values with a different alphabet in the column indicate
a significant difference at p<0.05 in Duncan’s multiple range test.

“NS, not significant,

& garst
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Fig. 3. Effect of Chungkukjang supplementation on the TAC level
in the serum and liver of the STZ-induced diabetic rats.

C, Normal diet; DC, Supplementation of normal diet in STZ-induced diabetic rat; DS,
Supplementation of 50.0% SC in STZ-induced diabetic rat, DY, Supplementation of 44.5%
YC in STZ-induced diabetic rat; DYB, Supplementation of 50% YCB in STZ-induced
diabetic rat. Values are mean+SD (n=10). Values with different alphabet within the
column indicate significant difference at p<0.05 by Duncan’s multiple range test.
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Fig. 4. Effect of Chungkukjang supplementation on the anthocyanin
level in the liver and spleen of the STZ-induced diabetic rats.

C, Normal diet; DC, Supplementation of normal diet in STZ-induced diabetic rat; DS,
Supplementation of 500% SC in STZ-induced diabetic rat; DY, Supplementation of 44.5%
YC in STZ-induced diabetic rat; DYB, Supplementation of 50% YCB in STZ-induced
diabetic rat. Values are meantSD (n=10). Values with different alphabet within the
column indicate significant difference at p<0.05 by Duncan’s multiple range test.
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