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Abstract

This study was conducted to examine the effects of a supplemented Chunglukjang diet on oxidative stress and
antioxidant nutrients in Streptozotocin (STZ, 45 mg/kg of BW, IP injection)-induced diabetic rats. Diets that contained
soybean Chunghukjang powder (SC), Yakkong Chungkukjang powder (YC), and Yakkong Chungkukjang 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 Chunghkukjang.
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 Chunglukjang powder.
These findings suggest that the Chungkukjang 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
(%)

1)
Gowp” ¢« pc  ps 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
&}ﬁ_%‘;_g’%ﬁe 0 0 10 10 10
DL-methionine 03 03 05 05 05
Choline bitartrate 02 02 02 02 02
sc? _ _ 50.0 . _
yc? _ _ _ 45 _
YCBY _ _ _ _ 500
Total 1000 1000 1000 1000  100.0

UC, 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,
Supplementation of the 50% YCB in STZ-induced diabetic rat.

3SC, Soybean Chunghukjang powder.

9YC, Yak-Kong Chunghukjang powder.

YCB, Black foods added to the Yak-Kong Chungkukjang powder.
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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+0.87% 436£1.76"
DC 6.071.35° 7.05£2.09°
DS 384177 487+141°
DY 4.98+1.74° 591:167°
DYB 5214233 4.88+1.66"

UC, 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.

MWalues 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.

H|EIQ A9} E B2t

aksl gz A} 7 22 W retinol?} a-tocopherol
SeF2 Table 37 2th. @3 dLZ retinol TS CT
2.50+1.13 pgoll Hl&l DCT-2 0.64+0.06 g S = p<0.05 =
oA frejH oz vty ayu AlERe] AGS FF
A1Z1 DS, DY, DYB T 59| DYi9| retinol &2
480+1.04 g O & DCol| BHIa|A] 750 & ks Bl
o} GaFEE YolA retinol T HL DS DYBO|
Z}z} 27.8+5.65 pg/dLet 37.9+3.70 pg/dLO-Z p<0.05 5
oA 2 e =71= B9tk 7+ A U retinol TS
C# DC Zhol| 914 Q1 Abol= giict. mebr] B
T2 Yol retinol Sk A dlM e T, 1 2F
Wellde= di+ 2 E9Fer) Hrte g =739 352
2 7 Ao E YERth



286 Sk A FAAE S A A2 Al2s (2015)

A7 2+ 22 ] a-tocopherol - Table 301 A4] xﬂA]
3k upe} o] Cy} DO 7ol 3 W a-tocopherol 3
froAQl Afol= glem, AlER A4 F5% %‘ﬂ
W a-tocopherol ol 2 AR Q&S A2 = KT
a8y 7 =AUyl E C 18.146.40 pg/gell Bl A
4.45+0.59 ng/g o= & S HQl DCT9 a-tocopherol
TFS AFTFY A=Y FFLE p0.05 FFollA 19
Aoz &2 37He HAlth

gag 0l ndFL HAAQ ats) Hho] HE o
& 4o7]=d, Sundaram 5(26)°] AT AF}E BH

=1 ghke] AEoA HIERL A E, C 59 3itst 44

Fo] Zhastaant Al 23 B5r gaf Auje] gkt o

%

k‘>‘ oft by

O

nEGo R Qlel] S7HE B ks, £ Ak

[

©
SEEREE Eg B EpR

[e}
Fo7 FEHo= %7}54 Mﬂﬂ 1t %h‘: 3}
AA A=A L BEYFe S ] HAANAS o AW
73: %?“51- iﬂtg = g Qﬂ\:ﬂ—tﬂ- 2= oLL; 7],._/\4

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 255113 235:620%  652¢150°  18.126.40%
DC 0.64+0.06" 13637 408+315° 4452059
DS 097:009°  278%5.65°  241:024™  33814.59®
DY 4.80+1,04° 6.851.6° 1275007 40.9£9.86™
DYB 055:011°  3794370' 972138  45.8809°

UC, 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.

MValues 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.

Glutathione &2t

gkl Jgaz P 2% W F glutathione ¥}
GSH/GSSGE— B8 A31E Table 49 2t} 7F 22 U

% glutathione -2 & oA 22 ¢] o7} gl
U%, GSH/GSSG= CiZ} DC Atololl= ] 4]l zto]=
Stk a8y 9 f=7< DC, DS, DY, 18|31 DYBT
9] GSH/GSSG+ Z+7} 2.07+0.23, 2.78+0.52, 5.17£091, L
2] 3.10+0.532.2 p<0.05 o4 DY<] GSH o]

M EE oz Jeyth

Qo] JbslA &Ato] tigh Al Wojdl] F8.3F A3S
Sk tripeptide FEHS] GSH= Al 2 W A& #4bstEof v
74 o540 AAS} opn| gt 75 5 T Al 2|5
sl =249 o]&A A A9} o]_u]L;q. 22 = rloksl
A 275 Tt 534 2709 g} 7‘17‘]'71-’ 7}

A3 ATH28). 131‘4 i Toll &gk At ~Eg 27}
Fuko] & 79 GSH| nZ< FE3tH, GSHe| 122
A ﬁﬂ AE 59 A7 B2 GSHE 4HehE] ¢4
o] =23 Hlo] A A o] t}h29). Videla 5(30)3 18] 1L Burk
F@D% A7} =shol v Eo] 9o Akstd ~Ey vt
EA & 735 vlER E9) C, 18] 3L cysteine©] U glutathione
59| sulthydryl(SH)7]7} A Acta ¥3it) o] -SH
715 gH3lal 9L glutathione@} cysteine©] A A il A
A d 24kl dh-gol] #Hosta vk AE AL 3 T
Utk 2 AT AP e FAdFd GF Atold F
glutathione @} GSH/GSSG®l| 114 #-2]& <l 2ol &= ¢l
o 28y 9k =T T FEATES FEAEE W
GSH/GSSG7} o1zl Ao 2 Hol Ak3la A4S Wighe:
] oFFH 7ol glutathlone-»] Tado=z gt 4bs
A 2Ef 2o BES R0 AZdEr

o

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) HZ)
Groups (moljmg protein) GSHJGSS
C 2.49+0.249N%) 32740.58
DC 2.94+0.88 2.07+0.23°
DS 2.70£0.29 2.78+0.52°
DY 214028 5.17+0.91°
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.

JGSH/GSSH: reduced glutathione/oxidized glutathione.

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.

NS, not significant.
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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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