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Effects of Chongkukjang Intake on Lipid Metabolism and
Liver Function in Ethanol Consumed Rats
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ABSTRACT

This study was performed to investigate the effect of chongkukjang intake on lipid metabolism and liver function in
ethanol consumed rats. Twenty one Sprague-Dawley male rats aging 4 weeks old were used as experimental animals,
which were divided into three dietary groups: casein diet (CA), soybean diet (SB) and chongkukjang diet (CJ).
Alcohol was consumed with water as 25% (v/v) ethanol solution. After 4 weeks of experimental period, rats were
sacrificed to get blood and liver samples for analysis of lipids, lipid peroxides, antioxidative enzymes and biochemical
indices of liver function. The mean body weight, food intake and liver index were not significantly different among
three groups. Serum level of total lipid, triglyceride and total cholesterol of chongkukjang diet group was the lowest
among three groups although the difference was not significant. HDL-cholesterol level was significantly (p < 0.05)
higher in chongkukjang diet group than that of casein diet group. LDL-cholesterol level of chongkukjang and soybean
diet group was significantly (p <0.05) lower than that of casein diet group respectively. Liver TBARS of chongkuk-
jang and soybean diet group was significantly (p < 0.05) lower than that of casein diet group respectively. The supero-
xide dismutase activity of chongkukjang diet group was significantly (p < 0.05) higher than that of casein diet group.
Catalase activity was not significantly different among three groups. As indices of liver function, glutamic oxaloacetic
transminase (GOT), glutamic pyruvic transminase (GPT), y -glutamyl transpeptidase ( 7 -GTP) and lactate dehydro-
genase (LDH) were not significantly different among three groups. Serum alcohol concentration and activities of
alcohol dehydrogenase (ADH) and aldehyde dehydrogenase (ALDH) were not significantly different among three
groups. The chongkukjang diet seems to give a beneficial effect for improving lipid metabolism by increasing HDL-
cholesterol level and SOD activity while reducing liver TBARS level. However, effect on liver function has to be
investigated further. (Korean J Nutr 2007; 40(8): 684~692)
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Table 1. Composition of the experimental diets  (g/100 g dieh)

Experimental diets"”

Ingredients on P )
Casein 20.0 - -
Soybean - 55.4 -
Chongkukjang - - 490
DL-methionine 0.3 0.5 0.5
Soybean oil 8.0 - -
Lard 24 2.1 2.5
Cornstarch 257 9.0 14.6
Sucrose 30.0 30.0 30.0
Cellulose 8.9 - 0.4
Vitamin mixture” 1.0 1.0 1.0
Mineral mixture® 35 18 1.8
Choline bitartrate 0.2 0.2 0.2
Ethanol” 25.0 25.0 25.0

1) CA: casein diet, SB: soybean diet, CJ: chongkukjong diet
2) Vitamin mixture (g/kg mix): Thiamin HCI 0.6, Riboflavin 0.6,
Nicotinamide 25, Pyridoxine HCI 0.7, Nicoftinic acid 3, Calcium
pantothenate 1.4, Folic acid 0.2, Biotin 0.02, Cyanocobalamine
0.001, Retinyl palmitata (250,000 IU/gm) 1.6, DL- ¢ -tocopherol
acetate (250 IU/GM) 20, Cholecalciferol (Vitamin Ds) 0.25, Me-
naquinone (Vitamin K») 0.05

3) AIN-76 Mineral mixture (g/kg of mix): CaHPO, 500, NaCl 74,
KzHeO7H:O 220, K:SO4 52, MgO 24, MnCO; 3.57, Fe (CeHsOy) -
6H,O 6, InCO; 1.6, CuCOs 0.3, KIO; 0.01, Na2seO; - 5H,0 0.01,
CKK (804).0.55

4) Ethanol was given with water
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Table 2. Food intake, weight gain and liver index in rats fed experimental diets

Group Food intake (g/day) Weight gain (g/day) Liver index (g/100 g b.w.)
CAn=7) 1273 + 425"™ 151.80 + 24.77™ 439 + 0.25"
SB(n=7) 9.33 + 1.66 132.80 + 25.70 4.17 +0.56
Clin=7 11.03 + 0.60 143.35 + 16.38 423 +0.67

CA: casein diet, SB: soybean diet, CJ: chongkukjang diet
1) Values are mean = SD

2) Means with different subscripts within a given column are significantly different at p <0.05 by Duncan’s multiple range fest
ns: not significant

Table 3. Serum total lipid, friglyceride, total and HDL-cholesterol in rats fed experimental dietfs

Group  Total lipid (mg/dl) Triglyceride (mg/dl) Total cholesterol (mg/dl) HDL cholesterol (mg/dl) LDL cholesterol (mg/dl)
CA(N=7) 198.41 +8.46"" 4599 £ 1.91™ 7378 + 9.19™ 2597 + 3.79% 38.61 + 4.60°
Bh=7) 188.62 + 18.19 4310 £ 5.78 68.27 = 13.32 3404 + 8.08° 25.61 + 6.97°
Clin=7) 17824 + 1545 38.85 £ 9.73 65.37 = 6.54 40.37 + 3.19° 17.23 + 3.58"

CA! casein diet, SB: soybean diet, CJ: chongkukjang diet
1) Values are mean = SD

2) Means with different subscripts within a given column are significantly different at p <0.05 by Duncan's multiple range test
ns: not significant

Table 4. Liver TBARS level and antioxidative enzyme activities in rats fed experimental diets

Group TBARS" (nM/mg protein) SOD2 (U/mg protein) Catalase (nmoles H,O, decomposed /min/mg protein)
CA(N=7) 16.46 + 6.38%° 1.96 +1.02" 2397 + 8.79™
SB (n=7) 834 £ 143 399 +2.01% 24,69 +7.72
Clin=7 6.19 +1.12° 495 £ 1.52° 3595 £7.22

CA: casein diet, SB: soybean diet, CJ: chongkukjang diet
1) TBARS: thiobarbituric acid reactive substances, 2) SOD: superoxide dismutase, 3) Values are mean + SD

4) Means with different subscripts within a given column are significantly different at p <0.05 by Duncan's mulfiple range test
ns: not significant
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Table 5. Serum biochemical indices for liver function in rats fed experimentat diets

Group GOT" (karmen/m) GPT? (karmen/ml) LDH® (wroblewski unit) ¥ -GTP? (mu/ml)
CA(n=7) 6.67 £ 0.12°" 5.55 + 0.64™ 264.73 £ 231" 8136 £ 12.18™
SB (n=17) 685+ 0.15 5.35 + 0.71 260.80 = 2.74 80.06 + 4.83
Clin=7) 6.88 +0.16 5.24 + 0.60 262.67 + 3.22 84.02 £ 6.35

CA: casein diet, SB: soybean diet, CJ: chongkukjang diet

1) GOT: glutamic oxaloacetic transminase, 2) GPT: glutamic pyruvic transminase, 3) LDH: lactate dehydrogenase

4) y-GTP: y -glutamyl transpepiidase, 5) Values are mean = SD

6) Means with different subscripts within a given column are significantly different at p <0.05 by Buncan’s multiple range test

ns: not significant

Table 6. Serum alcohol concentration, Liver ADH and ALDH activities in rats fed experimental diets

Group Serum alcohol concentration (mg/di)  ADH” (nmoles/min/mg protein) ALDH? (nmoles/min/mg protein)
CAn=7) 18.66 = 0.07°" 13.00 + 5.52™ 14.44 + 0.82"
Bh=7) 18.47 £ 0.45 14.64 £ 524 1214 = 2.43
Clin=7) 18.42 £ 0.36 15.63 + 3.51 1513+ 1.90

CA:! casein diet, SB: soybean diet, CJ: chongkukjang diet

1) ADH: aldehyde dehydrogenase, 2) ALDH: alcohol dehydrogenase, 3) Values are mean + SD
4) Means with different subscripts within a given column are significantly different at p <0.05 by Duncan’s multiple range test

ns: not significant
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LDH+= Alu 3714 sigAe] HF dAlelr Atal-ghed
F3of Bolshs a2 A4 d, 27) 1, AEAA,
M3 WIE, gy Follx AASH Asshe aaolth?
£ AelA AM3E dTE Hol 2 8% LDH 8=
+ 2 Aol F7t F3t AlolE Rolx] o} =} Fo7
o3k Zyh= wolx) ggirh

7-GTP ZHAkR= &3go] Z7|o Zho| vl dgke
dotlls HAEA UE Vs AARRYE geh, e
3 y-GTP= ¢33 A9 BAAEA HEZ 3
do) ke Bt Qlck A% @A S2AN ¢ -GTP
Z7ke #Eg 29e] tia] Bud Kim $9¢] a¢dn
oA 5 B ¢TE AHAFo| TIEFE v-GTP 3
5 F7khe Z0R Buso] 432 AHF| wet y-
GTP §Hgo] 2ebd 4 9I2-& Arket gt webd &
ATl ARRSE d3E Fo HY EFH y-GTP o)
ZF o) 27 FoldQ AJolE Ho)x] ok A& 7t Aol
o] 3L HAF xolE FA ) WE) Aog B
Qt,

A A EH o7 SFES Fo ¥ EEM FIH
9 Foli= & A FG3 BB 7 7 715ol=
A FFE FA) GBS & 5 Ak

T3 84 43S TR 7 Aol FAFHe AolE
Holx] ¢kgton LS MHELUBERE A7)
FA4Q) ADHO] B4 =sl 43& AFA AYels AE9
248 A 71E aldehyde™ 2} tiabel] Bojsl= ALDH

=

1T

¢

JO

= Awaelzelr 7P g3kovt Z Aolzzt

8 A A=89 Foe ¢3E 9 Tl A o

¥ AT ASEE 7 Aot g3 AFAL A
At 9 2 7)sAel m|RE dEE olrr] 8] A
% 45 9 Sprague-DawleyA &7 219le]E kA|¢14l0)
= (CA), tiF2Ael (SB) I8, A=rgdold (Che
Z o]l A Ao)E 453 I3t ¢3ge BB
25%9) ethylalcohol €4& wHEo] A&7
ST AR 4F Fof] A 1S F3EH
S, 9] TBARS ¥k¢l ditstasd &4, 43273
a2 B, T 71AE T A

HoldHAH AFTIHEFE 7t 7 1t FAF z2elE
Bolx] QIgtont FhARIAelitel| B3 tjF2e)ty) P

a2

Aol el A B W2 A¥o]Urt Liver index LDE 2
TRl ot AolE HolA| sttt

F AR FAAAY FFL 7 Aojrzhel 3k Aol
E yehiAE wgkon Haagao|FalA T W@k,
o] tiFalol, FHARIAelT wolith F FElAH)
EFFL FHARICIEH diFdolel vl F5go
oA o Wtout 7z Aol#zt {-eARl 2jolE ol
2kt HDL-Ze A HE §3%8 JHA1A 0|t iF2o]
ol wiE] HFFAo|TAA FFoR EA vERHTH
(p <0.05). LDL-Za2HE ¥ tiFoltn ¥=%
Aolo] FHARIzol el nlsl {stAl A et
(p<0.05).

7+ TBARS §2 tlF2lo]z#) H=5g4o|Fo] 7}
A1) tel) vls) fJatA FA vElRdTh (p<0.05).

Akl EAQ) SOD 84S FHAII2lol el vla) =4
2o)Fo] FoF R = YeRth (p < 0.05). 7 &
29] catalase BATE Aol FNA BT} M
FROY 7 Aotk o ApolE wolx] kst

¥4 GOT, GPT, LDH 182 y-GTP 84%% 7]
5% UEiE NEELS ZF 2o]Fzt 423k Afo]E Hol
A egirt.

g4 d3& w55 7 HolEzt §e4Ql AolE Kol
2] ekskor] 7ve] ADHS ALDHO BAES 2} Alo]#7k
279l xpolE Ho|x] Aot HFAoleA st
T2 Ak

olde] Ay vl FYdoE FRFE §oF
FHIIE Foidt ol vja 322 ¥3 HDL-cho-
lesterolo] © ¢k, A LDL-cholesterol 53 7+
TBARS 32 dgkow zie] SODEAll o] =9kt o
T2 FoIg 72 RIS Foldt 2o vlE] folHoE
g4 LDL-cholesterol =3 7+2] TBARS 30| A
velsth, T3 H334L gore s gl
H|&] HDL-cholesterol o] #F28MAl &9kt mepA
g FA% ol AN a9} kst a7t
2w AL A4 F Qort a8y 43 d5H 7 B
3 2d) gieiME B AT AR €38 Jo £
o AlME AFFe] g At FEHEA UelAlE
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