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Effects of Chunggukjang and Greentea-Chunggukjang on Lipid Profile and
Antioxidative Enzyme Activity of Liver Tissue in Growing Rats Fed Cholesterol

Yun-Jung Jung and Mi-Ja Choi'

Dept. of Food and Nutrition, Keimyung University, Daegu 704-701, Korea

ABSTRACT

The overall purpose of this study was to investigate the effects of Chunggukjang and Greentea-Chunggukjang on the lipid
profile, lipid peroxidation and antioxidative enzyme activities of liver tissue in growing male rats fed cholesterol. Twenty seven
rats were divided into three treatment groups (Control, Chunggukjang and Greentea-Chunggukjang) and were given experimental
diets with 1% cholesterol for 9 weeks. All rats in this study were fed a casein-based diet. Chunggukjang groups were fed
diet containing 33.1% Chunggukjang powder. The Chunggukjang and Greentea-Chunggukjang groups showed significantly
lower weight gain, food efficiency ratio than the control group regardless of Chunggukjang type. Serum total cholesterol was
significantly lower in the Chunggukjang group than in the control group, whereas serum triglyceride and atherogenic index
were significantly lower in the Greentea-Chunggukjang group than in the control group. Hepatic triglyceride contents was not
significantly different among the diets. However, hepatic cholesterol content was significantly lower in the Greentea-Chung-
gukjang group than in the control group. Lipid peroxidation of malondialdehyde (MDA) contents was significantly lower in
the Chunggukjang and Greentea-Chunggukjang groups than in the control group. Activity of superoxide dismutase (SOD),
glutathione peroxidase (GSH-Px) and catalase (CAT) in liver tissue of the Chunggukjang and Greentea-Chunggukjang groups
were not significantly different. It can be concluded that Chunggukjang and Greentea-Chunggukjang influence lipid profile and
hepatic malondialdehyde contents in growing male rats fed cholesterol.

Key words: Chunggukjang, greentea-Chunggukjang, growing male rats fed cholesterol, lipid profile, antioxidative enzyme

activity

M E

/J AkA~F(reactive oxygen species, ROS)S A& T2 3
[e]

= 8
Mo ofd
o
o HUor
f

Y, o 5 4% 594 489 9902 geld 9o B
T} e ABAE 2A FEHE 4F 5P 2
g APe] e AR ARG 4BY 99 4
FE 329 AFskE Ao] AgkslT g, ol 484 4
# FAsE o] AT W8E £ A7)
7]

o] X tHFang et al 2002; Hertog et al 1995).
| e 5 Fel2HE i #doshe T

%

2

T
Lo

8 A diFd e AEEARl olaZeie] &
g0l Aoz LA 2UtHGoodman & Kritz 2001). B3 2
B3 P FAFolA FAE profilese] el 2 TS 71X

* Corresponding author : Mi-Ja Choi, Tel : +82-53-580-5874, Fax :
+82-53-580-5885, E-mail : choimj@kmu.ac.kr

Al =A, TEE i FAFA s A i BEe] &
kel o] o4 S B A tPing et al 2012). ©
23 S OFE 7FEske B9t 7Rl as g 9
8 A o]aks A& /g w2 aglycone FENSY o]AE e}
Holtiloku et al 1998).

Ao A2 Z28r 59l Bacillus subtilis®] 2802 9§
gk Al SElve i FER A Fe R, HEaay F U}"k
gk e Edo] AAE =, A= A diFel &

2 glycosided o] AZaH e wlgyly ok n|gPE z_}%._q_

235 &3 AA o] &-&0°] £ aglycone FE|Z w3}
3FCH(Choi & Sohn 1998; Hutchins et al 1995). =72 o]
S e UENE T S TR o|4aZeHl

70%7} aglycone &% A gHE © ZH(Choi & Sohn 1998) ©]4
ZehEe] 95 AU S/ F s o= Bl
A dgay ol YA 2HEH A B B

=i

—_

ro{t it


https://crossmark.crossref.org/dialog/?doi=10.17495/easdl.2015.2.25.2.203&domain=easdl.org&uri_scheme=http:&cm_version=v1.5
https://crossmark.crossref.org/dialog/?doi=10.17495/easdl.2015.4.25.2.278&domain=easdl.org&uri_scheme=http:&cm_version=v1.5

25(2): 278~286 (2015) A =

gamma-polyglutamic acid(y-PGA)$} fructose Z A< levan
o] EgER o] FfR T (biopolymen) = F=72] Az
ol Tolshm(Lee e al 1992), A=) Aeldde g4
HL, st s, Ats), et Bl etag ol &
] ) thHeo et al 1998; Yang et al 2003; Byun et al 2002).
—?‘ﬂ‘/}a}ﬂ Ag3 AR A2 natto A ES] & =
B2 FHzHES AT 485=9 LDL-Ze =H & A
s, A3tk 2 5 A HA A B3 lee] Bary]
StH(Iwai et al 2002)‘
WAl HolA =g 553 |
dolnt 5‘3’\ do] AU 715 %7} HolA]

Mo
(o
_Q, of
oS
ol
o=
hch
gk
ox
)
i3
o,
12
>.3
rlr
2

53] @itks), @
o, g 9 A AgA 89 *O] r4(Khan & Mukhtar
2013). g=743} =52t Zzo] A - Akl miA= Gl oy
3k MPATE= FEAE(Koh JB 2006b; Raederstorff et al
2003)0114 7348 (Babu & Liu 2008)°l14] Hawx itk
S sHE HolB HAW A% AolA T ol
wﬂ ] PAAAEE TG AT 12 G
AL BP0 AT 15T FEOR PR (Kim o
al 2009), 23&AA A Park & Cho 2008)2 Ea) HA2 A7}
g A=el Fatshse] HuEdod, 437 QA 4
= S AT FAH TG A8 profiles& A7
£ RED Aot 8 148S AT A% 7154
ARA BFYT 53 F ARE W AHESGS W, 71%
o) A% wad B ATE A9 girk. Hebq E A7
S| z=HE Hols AR A7 A FolA A=7g3 %ﬂ
A T7ge] dFAAE = 122 A A g 2 PAstE
2291 superoxide dismutase(SOD), glutathione peroxidase(GSH-
Px) 2 catalase(CAT)E/d ol WX & Faks A3t

X B2

Ay

1. ==

Sprague-Dawley 7 F(3F%, H A5 50 g)& A-gA}
S5 AR F dI S o] 8ste] 2t i 9vtel# Control
T(caseint+1% cholesterol), *=7w+(3 = 74+1% cholesterol),
S22 AT (E A T 4+1% cholesterol) Al F o2 Lo
stainless steel wire cage©l|A] 3t njg]¥® Ealsle] 937t A3
Aol THESIH d¥e= A 22 22 £2T, 5%
63 £ 5% A5k, Y F57], dF71E 12413 3H
o8 A A E ol &t AT ARAVIRE S

2} =7o] Lipid Profile & dHitsl g 4ol vX]= J3F 279

oA 4023t ST A TS 40T = W2A7]l &
A=A Wb g 791 Bacillus subtiliss 3E31] 40Tl A 244
EEAZG BETE B A Rs ST H Elste]
2lo| &2 ALgslth AT Alxe A=A Azt
2o o s S UlF T8 5% TR SAHIES
A7)t T a st thPark & Cho 2008).

3. A4 o]
A

d@2jole] 744732 Table 1] YERASITE A @40
1

= 1% DZEAHE 2o)E 7| Eo2 3lo] AIN-93G ET2
ol ZAsIH o, T FYOE U2T2 caseins,
AT A= SAH TGS 242 AHgStth & Aol
M A=A 52 =g e A3 AT (Jung SH 2005)

o] Aozl ZABI] AIN-93Ge] 7|8 2o 71Fe
" 331 g9 A=A QA2 247t Avle)
gom, =xate] FHE7l TS 13.8%°|UTh

WA, A 1

£ 3k
FUol 3 WA A3 A7l Sk T) 2]o] F-E(food effi-
ciency ratio, FER)-= A& 973t F A F37HH(g)oll & 2ol
o}

BA@E Prol 224

2) AMZ 8 H Xz

AAFEL El2= w3 oA 5525 drliste]
sl delS AHBIATE AH G DAL AolA 30
w3E A G 23,000 rpmell A 20@3t A4 Eefste] S
wejete] B4 wj7hA] —70TAA WE Basiint 3k =
& AEato] QA drz Ao, FAE 4T § o
A2 F& SANA B4 A7) —70TAA s 2t
sttt Z_ e

=
FZ212] mitochondria £33 CAT ZA =
o

SOD, GSH-Px A& =4 & A5 =2 A&38}



280 AEA -

Table 1. Composition of control and experimental diets

(g/kg diet)
Ingredient Control  Chunggukjang ) Chi::gnz:l?ang
Casein” 200 - -
Corn starch 519.5 468.5 468.5
Sucrose 100 100 100
Soybean oil 70 - -
a-Cellulose” 50 40 40
Mineral-mix’’ 35 35 35
Vitamin-mix” 10 10 10
L-Cystine” 3 3 3
Choline” 2.5 2.5 2.5
TBHQ” 0.014 0.014 0.014
Cholesterol® 10 10 10
Chunggukjang - 331 -
9)
—G(?zzr;fge(:ulg'ang i 331

Y Casein, Maeil Dairy Industry Co., Kyunggi-Do, Korea.

? a-Cellulose, supplied by SIGMA Chemical Co., St. Louis,
MO, USA.

3 AIN-93G-MX, Teklad Test Diets, Medison, Wisconsin, USA.

9 AIN-93-VM, Teklad Test Diets, Medison, Wisconsin, USA.

% L-Cystine, Sigma Chemical Co., St. Louis, MO, USA.

® Choline bitartate, Sigma Chemical Co., St. Louis, MO, USA.

7 Tert-bultyl hydroquione, Sigma-Aldrich Inc., St. Louis, MO,
USA.

9 Cholesterol, Sigma Chemical Co., St. Louis, MO, USA.

? Greentea, Amore Pacific Co., Kyunggi-Do, Korea
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Table 2. The effect of chunggukjang and greentea chung- 1A el w2 471 Fel 2 A B FAIeAd MDA 2
gukjang on body weight and weight gain in growing rats ol nx|= Y& Table 5 YeERNATE 7he] F9A "
SheFe U1 107.547.6 mg/g, =74 96.8+5.8 mg/g, =
Grou; Control  Chunggukjan Greentea
P seutang -Chunggukjang
— - - ., ., Table 4. The effect of chunggukjang and greentea chung-
Initial weight (g) 55.7+2.6 55.542.5 55.3+24 gukjang on serum lipid concentrations in growing rats
Final weight (g) 521.5£31.9*° 445.0£32.9°  427.3+26.8"
Grou, Control Chunggukjan Greentea
Weight gain (g) 488.7436.0° 401.7+40.9°  389.5+31.9° P EEUNANE _Chunggukjang
D Values were Mean+S.D. of 9 rats per group. Total ) . "
? Values with different superscripts within the row are signi- cholesterol  136.7+18.0 115.8+10.1 125.5+12.4
ficantly different at p<0.05 by Duncan's multiple range test. (mg/dL)
Triglyceri
(r:g/gﬁ‘;nde 2169+38.8"  182.4434.9°  178.2+30.8"
Table 3. The effect of chunggukjang and greentea chung- ¢
gukjang on food intake and food efficiency ratio (FER) in HDL-
growing rats cholesterol ~ 23.445.0° 31.14£5.9° 31.2+7.6
(mg/dL)
Greentea
G Control Ch kj -
roup ontro unggukjang Chungguljang LDL i X
cholesterol ~ 69.9+23.0" 48.3+9.9" 58.6+17.0"
F intak
(;‘éiy;n € 2068159 218+16" 22.041.8" (mg/dL)
Atherogenic a b b
+ + +
FER 0.32+0.02° 0.27+0.02° 0.26+0.03° index 5013 2909 32411

D Values were Mean=S.D. of 9 rats per group.
? Values with different superscripts within the row are signi-
ficantly different at p<0.05 by Duncan's multiple range test.

Y Values were Mean=S.D. of 9 rats per group.
? Values with different superscripts within the row are signi-
ficantly different at p<0.05 by Duncan's multiple range test.
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Table 5. The effect of chunggukjang and greentea chung-
gukjang on the liver lipid and malondialdehyde contents in
growing rats

o)

HOoFA o} RATHEETE

Table 6. The effect of chunggukjang and greentea chung-
gukjang on the liver activities of SOD, GSH-Px, catalase in
growing rats

. Greentea
roup Control Chunggukjang -Chunggukjang

Triglyceride 107.5+7.6"%2 06.845.8° 99,5057
(mg/g)
Total cholesterol 13784202 1154122 101247 6
(mg/g)
MDA a2 . .
(nmoleMDA/g) 6.08+0.89 4.66+0.68 4.73+0.73

D Values were Mean+S.D. of 9 rats per group.
? Values with different superscripts within the row are signi-
ficantly different at p<0.05 by Duncan's multiple range test.

A AT 99.545.7 mg/gelaL, 2te] FYl2HE dEe
T2 137.84202 me/g, AFAT 111.5£122 me/g, H3H4

AT 101.247.6 mg/gl & Z2A Aol YR TEL F
ojF o7 v v, A5 SRl W Akole= gl
t} 7te] MDA e thzT 6.08+0.89 nmolMDA/g, &=
A 4.66+0.68 nmolMDA/g, A7 574 4.73+0.73 nmol-
MDA/go 2 =743} S 54 wto] T HT} fo4 o

2 sty A7 SR wE Alole gtk

A2 ke 2
#1kshE 21 SOD, GSH-
"X 9 Table 60 UERAATH
SOD 42 % 1.0+£0.4 unit/mg protein/min, =7 1.2
+0.4 unit/mg protein/min, 524 = g 1.4+0.7 unit/mg pro-
tein/min©| 2131, GSH-Px 2742 th3= 19.7+8.0 nmol NADPH/
mg protein/min, =73 19.7+10.3 nmol NADPH/mg protein/
min, 524574 22.4+5.3 nmol NADPH/mg protein/min®]
Rom, CAT EAJ& 3T 52.4+38.6 nmol H,O, reduced/mg
protein/min, =7 61.6+25.7 nmol H,0, reduced/mg pro-
tein/min, SAPA YT 59.9+15.0 nmol H,0, reduced/mg
protein/min .= AF T Tt A<l Aol= gldTh

o &

2 ATE 1Y 2HE 2ol 8 AFHE 437 3 FHl
A AT SR TAGe] % AH e 1hxE A%
2 9 gAkslE 49 SOD, GSH-Px, CAT &4d¢) mx|&= 33
< B399 A=Y SATAte] ] FHo Al
slol] wx|= FaoA 9531 Aol HFH F AFI7t

. Greentea
Group Control  Chunggukjang ~Chunggukjang

SOD
(unit/mg 1.0+£0.492 1.240.4* 1.440.7°
protein/min)
GSH-Px
(nmol NADPH/mg 19.7+8.0° 19.7+10.3* 224453
protein/min)
Catalase
(mmole FLOy ) pi3g6r  6L6x25T  59.9+15.0°
reduced/mg
protein/min)

Y Values were Mean=SD of 9 rats per group.
2) Values with different superscripts within the row are signi-
ficantly different at p<0.05 by Duncan's multiple range test.
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