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Abstract

The effects of cooked soybean and a traditional fermented soy product, chongkukjang, on blood pressure and
lipid metabolism were studied in spontaneously hypertensive rat (SHR). SHRs were divided into 3 groups (n=10,
male), and fed casein, powders of cooked soybean, and chongkukjang as dietary protein sources for 6 weeks.
Body weight gain was not different among experimental groups, but food efficiency was increased in groups
fed cooked soybean and chongkukjang diets compared to control group. Consumption of cooked soybean and
chongkukjang for 6 weeks in SHR significantly suppressed blood pressure rise with aging (p<0.05). Feeding
of cooked soybean and chongkukjang to SHR decreased plasma triacylglycerols (p<0.05) by 21.6% and 30.2%
and LDL-cholesterol by 30.0% and 27.5%, respectively. Addition of cooked soybean and chongkukjang to the
diet resulted in reduction of total lipids and triacylglycerols of liver, while consumption of cooked soybean
and chongkukjang resulted in the increase of fecal cholesterol and bile acid excretions, respectively (p<0.05).
Cooked soybean and chongkukjang diets down-regulated the activity of hepatic HMG-CoA reductase by 56.4%
and 94.5%, compared to conirol, respectively. From the above-mentioned results, it can be concluded that con-
sumption of cooked soybean and chongkukjang might be helpful in preventing cardiovascular disease by suppressing

blood pressure rise and hyperlipidemia.
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Table 1. Proximate composition of casein, powders of freeze-

dried cooked soybean and chongkukjang (%)
Ingredients Casein Cooked soybean Chongkukjang
powder powder
Moisture 75 7.1 3.3
Crude protein 87.8 317 35.8
Crude lipid 05 15.3 16.3
Ash - 55 75
Dietary fiber - 16.0 17.3
Carbohydrate 34 234 19.8

$od Al
Table 2. Composition of experimental diets (%)
. Cooked .
Constituents Ca§e1n soybean Chongljtukjang
diet . diet
diet
Casein 20 - -
Cooked soybean - 55.4
Chongkukjang - - 49,0
Sucrose 30 30 30
Corn starch 25.7 9.0 146
Soybean oil 9.9 1.6 2.0
Cellulose (TDF) 89 - 0.4
AIN-76 mineral mixture 35 1.8 1.8
AIN-76 vitamin mixture 1 1 1
Choline bitartarate 0.2 0.2 0.2
D,L-methionine 0.3 0.5 0.5
Cholesterol 0.5 05 0.5
Total 100.0 100.0 100.0
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Table 3. Body weight gain, food intake and food efficiency
ratio in SHR fed cooked soybean and chongkukjang diets

Control Cooked Chongkukjang
diet ~ Soybean diet
diet
Body weight gain”  09+04" 09+0.2 09+03
(g/day)
Food intake” 20118 161+16° 164+16°
(g/day)
Food efficiency ratic® 4.7%19 53+12 57+21
(%)

YBody weight gain (g/day) = total increased body weight (g)
/6 week.

PFood intake (g/day) = total food intake (g)/6 week.

¥Food efficiency ratio (%) = (weight gain (g) / food intake (g))
x100.

W alues are mean =+ SD (n=10). Data were analyzed by one-way
ANOVA and Fisher’s least significant difference test whether
mean values were different among groups. A value sharing same
superscript in rows is not significantly different at p<0.05.

A #efo] 7FA4sle A Ay wi=
Aolol gt a8 A7 2o /1A 5 YekE FeA S
ANtk e B ARl A= RET FFATe Aol
g Azkol A AF) B8 Fokgol . $Fok3 AY7ILE
A% Zrhgo) AAAET Aol 2ol wgkow], 23]
2 Aol FE go| 2713k Ao F n|Fo] E 7t el g gy
4ﬂ~ﬂﬂi4ﬂ-‘l£zgﬂﬂmﬂmMﬂiﬂﬂ
S o S )t il $ele HIAI A2y o] FA15E
g%4ﬂ5mﬁﬂ%ﬂmma BN TP e X
wg FhA Q) Az k2] ghghehs R $-2l e
g ¢ sE sk

Lot

Ae ofw]

F3 JFA QA7 md DA 2] bRl v A&

32 Fig. 13 2ok, ool WL 7ol we} 273t
280
—O— Control
270 + —@—Cooked soybean
—— Chongkukjang
o 260 | a
I
£
E 250 NS
g
3
@ 240
j
o
8 230
o
m
220 +
210 —i . £ L

1 11 21 31 41 Day

Fig. 1. Blood pressure changes in SHR fed cooked soybean
and chongkukjang diets.
A value sharing same superscript is not significantly different at
p<0.05. NS: not significant.
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Table 4. Plasma cholesterol and triglyceride concentrations
of SHR fed cooked soybean and chongkukjang diets

Control Cooked Chongkukjang
. soybean .
diet . diet
diet
Cholesterol (mg/dL) 1084+27.0 1222+285 1266+239
Triglyceride (mg/dL) 107.0£32.3* 839+180® 747+17.7

Values are mean * SD (n=10). Data were analyzed by one-way
ANOVA and Fisher’s least significant difference test whether
mean values were different among groups. A value sharing
same superscript in rows is not significantly different at p<0.05.
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Fig. 2. Plasma lipoproteins cholesterol concentrations and
atherogenic index of SHR fed cooked soybean and chong-
kukjang diets.

Atherogenic index = (Total cholesterol - HDL cholesterol) ,/ HDL
cholesterol. Values are meant SD. A value sharing same super-
script is not significantly different at p<0.05.



Any 2 AN AT AF

Fe Tl e Ak Baste] B A7 Ao} &

Abatad et
A, AE g A=A A 28t o] b
244, 29288 127 AW FE = Table 59 &}

Welot FA A AR FoFe 2o vle) AF 2
A=A oA o H o2 gHasle] Aol At o
skt 2 FH 28 F-E ol vl&) AFF A
ATollA] b dopg S} f-ol -2 sl o2t Ante
NEHG A4 A3 e 0}‘4% 78 FAAA F
EEF AAAH LR A F oSS ehllE Aol A
o} el fF o "F 24 nattod 50%4 H7lske] 45
7 AR5 Kim 5(24)-2 8489 op 2} 2 292 B B 5
oA e g adle AE B vt 9l o)Ake]
AR ol Fo] B of RFI A A7 AR A9
7o) A FE Aoz A3lsta gl dialE
27 3ste] HDL-Z¥ A H &2 271472 LDL-EH A H &
& gFo] FAAANFE N Al e AR B
caEbA] ®E I A dH e pxu. 72 AHE
As7) AE Al A Qg FH 5 5 DA
o AL AA Y =S F 4 AUk A
Microsomal HMG-CoA reductase &4

Aol M= "F 3 A=A AR Fe A
ol vl g doluy] fsle] hAELE R
microsomal fraction®| 4] HMG-CoA reductase &4 &
slsd e, 1 Al Fig. 30 vrebllode}, "3 =
2] HMG-CoA reductase 4> 77t o279 41.8%%}
55%2 A& Vel on, o] o2 AF I FFA 4
A7 Ev2dE P4 S 2HI L S AT S 5
et 9 2H & A2 Al ZA- A acetyl-CoAE AT
2 3] 3-hyroxyl 3-methyl glutaryl-CoA (HMG-CoA)E
A FAAHC) o8] 7}x] A A, ddokal 2] 7] ~H|

gt

m&éﬂq‘x

o o 2 o
o

L

=
=2
B
RN

_ll)ll M

oo o oX

£ A3 HMG-CoA reductase %’“ off d3ke w| X} o
22 9].2.9(25), Choi%} Lee(16)= F wrullalo]| 7hAl|gle) vl
3l HMG-CoA reductase &41-& r}_u Al A A F#H 2H

Z poold ZAaAZicka Bargk vl 9lok Tovar $(26)& &

Table 5. Hepatic total lipid, cholesterol, and triglyceride con-
centrations in SHR fed cooked soybean and chongkukjang
diets

Control Cooked Chongkukjang
. soybean .
diet . diet
diet
Total lipid (%) 146+3.8" 91+35" 9.0+22°
Cholesterol (mg/g) 84x12 6.5%+29 79*24
Triglyceride (mg/g) 37.0%4.1° 254%62°  30.0+55
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Fig. 3. HMG-CoA reductase activities of SHR fed cooked
soybean and chongkukjang diets.

Values are mean = SD (n=10). A value sharing same superscript
is not significantly different at p<0.05.
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Table 6. Fecal weight, total lipid, cholesterol, and triglyceride
excretions in SHR fed cooked soybean and chongkukjang
diets

Control CO%IZ:?I Chongkukjang
diet sovt diet
diet
Fecal weight (g/day) 1.6+0.3" 1.0t04° 161047
Total lipid (%) 229443  234+39  247+126

Cholesterol (mg/day) 315+12.7° 41.8+109*° 17.7+52°
Triglyceride (mg/day) 7.0£39 53+14 41*13

Values are mean ¥ SD (n=10). Data were analyzed by one-way
ANOVA and Fisher’s least significant difference test whether
mean values were different among groups. A value sharing
same superscript in rows is not significantly different at p<0.05.

Values are mean®SD (n=10). Data were analyzed by one-way
ANOVA and Fisher’s least significant difference test whether
mean values were different among groups. A value sharing same
superscript in rows is not significantly different at p<0.05.
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Values are mean ~SD. A value sharing same superscript is not
significantly different at p<0.05.
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