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Effect of Korean Red Ginseng Powder on the Lipid Concentrations and
Tissue Lipid Peroxidation in the Rats Fed High Fat Diet

Jae-Young Cha, Bang-Sil Jun and Young-Su Cho'

Faculty of Natural Resources and Life Science, Dong-A University, Busan 604-714, Korea

Abstract

Effect of Korean red ginseng (KRG) on the level of serum and liver lipids and lipid peroxidation was investigated
in the rats fed high fat diet. Content of serum total cholesterol was significantly decreased (p<0.05) in KRG
I group and KRG 1I group. Content of HDL-cholesterol was significantly increased by 69.75% and 39.15% in
KRG I and KRG 1l group compared to control group, respectively. Atherogenic index (Al) was also significantly
decreased by 74.76% and 37.38% in KRG I and KRG II groups compared to control group, respectively. Serum
triglyceride content was significantly decreased (p<0.05) in only KRG II group. Antioxidative activity of KRG
on the lipid peroxidation of serum and tissues in rats was also studied in vivo by measuring the formation
of thiobarbituric acid reactive substances (TBARS). Contents of TBARS in the serum of both KRG groups
were significantly decreased (p<0.05) and that of nonheme iron in serum was significantly increased (p<0.05)
in a dose-dependent manner, which suggested that lipid peroxidation contents are inversely correlated with
serum nonheme iron content. Content of TBARS in liver was significantly decreased (p<0.05) in KRG I and
KRG II groups, without any influence in other tissues. Content of TBARS in liver microsomal fractions stimulated
by Fe®'/ascorbate was significantly decreased (p<0.05) in KRG I and KRG II groups, whereas this observation
did not occur in liver mitochondrial fractions. When the effect of KRG on TBARS content in the liver fractions
of homogenates, microsomes, and mitochodria stimulated by Fe?'/ascorbate was tested in vitro experimental
model, TBARS of liver three fractions was significantly decreased at 6 mg/mL KRG compared with those of
control. These results suggested that KRG powder have hypocholesterolemic effect as well as antioxidative effect
in the serum and liver of the rats fed high fat diet.

‘Key words: Korean red ginseng, cholesterol, antioxidation, rat

e}
il

o, 2 Ho
LI
oly =) FIO

j)i:l
o,
ol o X2 o

off
2
oX

j‘oﬂ

=

)

S —1—93]-7] A 23
PhLeD) ol
o e edo] 9]

1

>
it

)
gt 2
oX!

ool
2

HaE ol el 7 g0, 2

)
olf to

=
N
e E

2
2

2

o}z a2 9‘14(4,5).

fCorresponding author. E-mail: choys@mail.donga.ac.kr
Phone: 82-51-200-7586. Fax: 82-51-200-7505

ghH, AW AEsE 2 E 2ol o w4 A A A= AAE
A ] Frhs 22 A Eel AFsHA EAS ol Ao A
A el el F) e AsA 2N s e,
o, A, obd Fok, HA s 5o AW S 298t =3t
2E Ze ATAAE 7 A Hele, D

7]l AbS o) 3R] Aoka) Foll 4] Zbg R A3k oA 2
Abg-E o] gk, 2 27hA) Q14be] chofdt kb Ego]
et A5 Bl AA A A nAAE S, A,
g ne o Eek(eh), ~xd e EWFSAAAS Y T
AR g A gafel Goll fAg Ao F vhelut IohB9).
slabell & 7184 AL A £3) phenolic acidsell -3} caf

feic acid, Salcyllc acid, ferulic acids, vanillic acid, maltol,
] triol saponin, ginsenoside Rbl ¥ Rb2,
Sol a8} 2Aol G5l At Ao U

panaxynol, diol %
cephaloridine 5



k=
)
o
]
3
(ot
AN
lo
i

212} 21vH10,11). Maltol(2--methyl-3,3-hvdroxypyrone)-& 4
Aboll = WA R A ok, BAake] F4 ] F o A2l 9 4]
vk A E = AN EfA R R B g eH10). o4t

o) A Y e TRt 25T 0] Fhel we) ge

A L2 deda] glovt A A a4kt x) A I A 2H4-7]
Hell gt A7 ALl o] Foix 9A] b2 AR eolrh(12,13).
o]zl gk zha-r|H o] shtz AW A s dA

& A
w2 o) Ay FEsh RS ARAAT Ao v

B AL 949 A e 3%

) < v A 7T =
Ao ksl Ao frel gk e RS 5] 98
of Al & Ak el A8 (corn oil)& 20% FE 0% A 71et
3, o 7]ef] FAFETS 200 mg/rat @ 400 mg/rat TF R
H7HE Aol & 377 Foste] ¥4 2 7hA AA Fret =
A g A kst A A el v d e RS S
W, A AAabstA A A o] 287 & 9k ul7] A3l At

o
genate, microsome, mitochondria H&-& o] &-3lo] 1Ak3}
A Aol vl FFE HAESG)

4733 2] Sprague-Dawleyl 47 S F(E 3 Aloladx, o
TIE st APA A ol HEA717] fgke At 2y
AR (AR A AL ADE 15U Folskdet 24 A
Fatoll 6rtel A Aol U3l vre] el A A
o] el g whel Y o] AbfA 2 22+2°C, 475 50£5%,
T 124705711 07:00~19:00)°] A5 2 &
2 AFS Aol 4] ARS3tol T B AlE o] Alo] FA-S Table 13}
ol Al Abge] AW A A A FA AR 2
dEhA 2 A R 28 HEFT] feke] A

20% FF2.2 #H7HControl 7)3kd 3F7; A4f- FoA A R}

M

Table 1. Composition of experimental diet

Groups Diet composition o

Control Chow pellet diet” 80% +Corn oil 20%

KRG I Chow pellet diet 80% +Corn oil 20% +KRG”
200 mg/rat

KRG IT Chow pellet diet 80% +Com oil 20%+KRG™
400 mg/rat

‘1 'Chow pellet for rat was powdered to prepare the control diet.
“KRG: Korean red ginseng powder,
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Table 2. Effect of KRG powder on food intake, body weight
gain and tissue weight in high fat diet fed rats

Ingredients Control KRG 1 KRG 11
F(fgo/‘z;;‘;ake 19924034 21365042 20.91+050
B igh " .
g":ﬁ’] ?;6/158 e ) 166304340 16860+38 16350+67
Tissue weight (g/100 g body weight)
Liver 372%£022% 33974013 359+0.30
Kidney 085+0.04™ 081002 08:%0.04
Heart 0424003 0404002 0481005
Perirenal 040£005""  043+003 055%0.10
Epididymal 1.13+003% 1184005 1.25%0.08
Spleen 0224002 021+001 027004
Brain 051£0.05™  058+%0.04 064008
Testis 140007 1324003 1314005

"Value are mean*SE of six rats per group.
NS: Not significant.
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Table 3. Effect of KRG powder on the concentration of total

cholesterol, triglyeride, phospholipid, HDL-cholesterol, glucose

and atherogenic index in serum of high fat diet fed rats
(mg/100 mL serum)

Ingredients Control KRG I KRG II
Total cholesterol 1138519347 6592+1532° 101.21 £:9.92®
Triglyceride 11041£419°  11080+345"  81.00:6.28°
Phospholipid 161.6414.46™ 16679+530 166.38+4.01
HDL-cholesterol ~ 3497+069  50.36+399" 4866+364°
Glucose 8497099 88661327  86.07£4.99
A" 2.06+0.38" 052+033° 129+0.13"

YAI (Atherogenic index)=(total cholesterol - HDL -cholesterol)/
HDL-cholesterol.
Values are means* SE of six rats per group.
3)Among the group, values with different letters are significantly
different at p<0.05 by Duncan’s multiple range test.
NS: Not significant.



FH~HE A 228 49 p-hydroxy-B -methylglutaryl-
CoA(HMG*CoA) reductase 42 FA3] A=l o}
acyl-CoA: cholesterol acyltransferase(ACAT) &A] 2 w3}
7} ek skl vh2)). g}, white leghon Fele]| 457}F
QAR SRS Folgh A% dF & 2 AHE kr)
rasta ZH HMG-CoA reductase r’i’ cholesterol 7- a -
hydroxylase %““ o] #sl=Egdctar 3H4Ich(9). webA], 94k
e I % U4 E 5528 A7 Ao

4 AR oA e s

-

¥ A HDL -cholesterol 357 5lo] 2| L 24 F& 7}
oA A E L ofE A el A g del g3y A3ty
o] 9= LDL-cholesterol & £& s o] 7kt oz g-ulslo]
AR Z o] F-sl AL A w S Exlsle 2Hg-8 jto g
A A A Aske] fak P AAS A ¢ e FYd
2hg-g- sl o2 o] 9loh(29). o] 2] 3k HDL-cholesterol
TEE OEHJ-Z_J'_Q_‘ /ﬂo] Olzl-oﬂ "]3}1*]‘— iﬂ] o gk kS HLX]
RANE A EA A ZA BAld A EotE e Al
B =3 2 vH5,27). HDL-cholesterol ¥ %5 of 270l ]

8 KRG I 2 KRG IIiollA] 42k frejd o2 Z7Hp<0.05)
shAcH(Table 3). ZE 28] Ao] % Foiqh Aol =
QAR FAE 85 2 FoadE 25 A4A7IZ HDL
cholesterol & =& %7141 29 (8), Tienchi 91422 A 4
o &8 A = HDLY F27A4 sl alal apo Alo] A43He

24 TW7H 35} 2] 422] s}l apo B/apo Al vlg-o] 2] &}s}
of A3} 2hgo] 9l2-& AlAEKITH24). o]2] g HDL

cholesterol %2 &7} apo E7F &x]8 2. 24 VLDL
9|8k HDL®] Abgo] ofve} waxxA 9 FHAHES 1t =
Aol g Fohs s ‘%‘:" ]'-‘E DLe] Aol 7] algte.
24 A" WA EHRF 3 AL R A AbE o] 21eh(24). 5
A8 A 2ol vle 4 —"ﬁ: Ao Fo® F Fdx
Hl& F%2| 71429} HDL-cholesterol 5% 57}l €] 8] KRG
[Tel e o2 72F4(p<0.05)39d 2.5, KRG Ol 4=
e H o2 24 #(p<0.05)E et sich Framingham
Heart studyell A= 5947 5} 2|7} 35 ol 3lo]wd #4454
A ghe] W Aoz pE] Qb FFe| ], Aol & 45 o))
P& Aabsta ol ek 30). T, A} 3ka), oFule}

)
off

=S 4

e A g4 FeldE st Ee] Weol Solsle Al Ee] A4
o] WEFTE A w3HA A gl o7 AbdEI gFoZ Ql
gk apbhgo] dohs AR dakmal ARl glelA, ol E B
o) friade] v] S FEEw Qi A olvh3l). kA F
M Aol gl aHE Ao 93 T3 o A2t
&o] 743k Ao 7 vfeh} Ful A slel & HRkA| A3k o
o Ao 23& F o2 A8Enh 84 FAAA
= dlaFel 8ls] KRG Tl 4] 218 2 2 714 (p<0.05) 3}

0 27 A pRel viAE BAERe 9% 127

ol7k §hol vhehit T4k
17} G0l ool of g w02 vhebideh. 4k
73T Eow E71(11),
/H;(]Zl =

}.

)
31%(8,28) ¥ white leghon +H(QANME 85 &
E7Abastdnha Ears ok °la1ﬂ 7 FA4A4 % VLDL
o] At 7)zke g abellA] FAA 2 VLDL 34 A
&}, "k FollA] lipoprotein lipase &4 3}ol| 213 VLDL2
olgt&xl, nejy HxFA o ZHE L At T 4
A a5 Ueh32). AT T Foleo 9§ 27
o 4] 9] &3 424 7} 47} lipoprotein lipase &4 Z7}ell
olgk Zo.® Mastn glen(1l), R F2| A ahake] ZHa
2. 2% AAbE] o] oh@). et HF A A
T7be]l ko] 7} vhehtA] gkt Ao v

Z AR of ko éb‘-‘—?—7}—oﬂ EA A9 T_,]s]— z}o]

e oo
g
L
LT
o =
-
% o
L.
oo
£ X
lm&
'%o}rr
o
m{ﬂrlr
Lo
rﬂ;‘rﬁ
o
olN
N
=
LIRS
Ry

2

E

o = bl

Moo 2 Jo ol B orfr oo X oM ole
>i
1 fo
B fu
il
I
i
i)
-
TS
o
i
(o]
L,
32,
£
DN
x
5]
)
W
e
it

Mo 2 = fu

o
BN}
Mo

HU ox o K1 wb X |y 22 £ Mool ki
)

=
=

43124 =5 TBARSH o2 £33 Ay} o
nmoI/mL°ﬂ H &l KRG Ii* 15.85 nmol/mLZ 7} 4~
5¥o| L]-E]-‘ﬂ:.l_ KRG I A+ 11.12 nmol/mLE&E
A(p<0.05)= ¢l tH(Table 5). o] &1 & & 5 244}
AT | EAstE A s} Akt
Jelgl, B39 2, Zeliol= 5o AE gk
tZH sl ol $HA) Qle AoE oA 9lel7,33).
ol FAAE e 3 A °ﬂ/‘1

B-caroteneq! A3 AE 477

ki
>
Jo
e

g

T

E‘SWW
Q u

X
o,

[e]

ST

O
—.—'0}'{‘

it
uzigu\1

2 M do Ly

N
o o

&

tlo wY
rlr

2
2
b2
N

A4k, vitamin C ¥ E,
Al et A= o]

r‘-.-« :I
!I.l.
A
(LA
u:lo{v
&

Table 4. Effect of KRG powder on concentrations of liver

lipid in high fat diet fed rats (mg/g liver)
Ingredient Control KRG I KRG 1T
Triglyceride  25.49+251'™  3096+3.05 2397+251
Cholesterol 227+ 0.22‘\5 2.716+0.27 2.14%¥0.22
Phospholipid ~ 12.23+1.36"" 13.87+1.37 1074*+1.12

"Value are mean*SE of six rats per group.
NS: Not significant.
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Table 5. Effect of KRG powder on the concentrations of serum
e'" and TBARS in high fat diet fed rats
(TBARS=nmol/ml., Fe' =ppm)

_Ingredients Control KRG 1 KRG 11
TBARS" 20902947 1585+165° 11.12+197
Fe" 37.07+1.00° 2397166 23.20+023"

"TBARS: Thiobarbituric acid reactive substances.

g7 N R

“Value are mean®SE of six rats per group.

*Among the group, values with different letters are signif-
icantly different at p<0.05 by Duncan’s multiple range test.
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Table 6. Effect of KRG powder on the TBARS" concentration
of tissues in high fat diet fed rats (nmol/g tissue)

Ingredient Control KRG 1 KRG TI
Liver 221.67+23.41°" 155,79+ 424" 139.14+19.74°
Brain 60.32+333"" 58314242  65.90+3.29
Heart 48601287 45071264 51.31+388
Kidney 25.15%051™ 24044077  2583+1.50
Spleen 20951083 20261070  19.49+0.60
Testis 60.74+3.42" 62261198  61.45%2.06
Liver fraction
Microsome 15225+ 14.84"  8895+854"  96.47 £9.96"

Mitochondria 98.51+19.21° 97.98+13.60" 83.20:-1255"

YTBARS: Thiobarbituric acid reactive substances.

Value are mean®SE of six rats per group.

5’Among the group, values with different letters are signif-
icantly different at p<0.05 by Duncan's multiple range test.
NS: Not significant.
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Table 7. Antioxidative activites of KRG powder in liver
fractions as measured by the TBARS' method

Concentration

(mg/mL) Homogenate Microsome Mitochondria
0 100.01 £4.057* 100.07£3.64" 10021 +2.96°
2.0 1351851838 120.03+5.06" 3501 +2.78"
4.0 9059+ 826"  117.86+6.90™ 38161469
6.0 7137+339" 72.09+5.20" 27.8146. 37"

"TBARS: Thiobarbituric acid reactive subxtdnces
“Value are mean=*SE of three samples per group.
Among the group, values with different letters are signif
icantly different at p<0.05 by Duncan’s multiple range test.
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o) 2ol v KRG ol A w8914 0 & 74 (p<0.05)3}
vt @A Ao #hakstE A=) 3Ll TBARSE of Ztol]
vl &) KRG I3 KRG T30l A 5213 2. & 3k (p<0.05)3}
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