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Abstract(J This study is conducted to evalute the effect of ginseng fraction component (ginseng ex-
tract solution, GES; ginseng protein, GP; ginseng saponin, GSA; ginseng residue, GR) upon hyperlipi-
demia and fatty liver induced by high fat administration. In doing so, the serum, liver and epididymal ad-
poid tissue have been examined for lipid components level and lipoprotein fraction. Feces bile acid and
neutral sterol excretion have been also measured. The results obtained from this study are as follows.
1. Serum, liver, epididymal lipid components of GP and GSA group were significantly lower than the con-

trol group.

2. During the feeding experiment, VLDL and LDL increase while HDL decrease in all group. However
the degree of VLDL and LDL increase and HDL decrease were signficantly small in GP and GSA
group compared with control group.

3. Inthe excretion of bile acid and neutral sterol, all experiment group showed increased excretion in the
comparison of control group.

Keywords[] fecal bile acid, fecal sterols, cholesterol, gineng protein, saponin, lipoprotein.
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Table 1. The composition of experimental diets
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Group CON GES GP GSA GR
Ingredients
Casein 20.00 20.00 10.00 20.00 20.00
Sucrose 10.00 10.00 10.00 10.00 10.00
Starch 36.15 36.15 35.47 36.15 26.15
Hydrogenated palm oil 25.00 25.00 25.00 25.00 25.00
Cellulose 2.50 2.50 2.50 2.50 2.50
Mineral mixture! 3.50 3.50 3.50 3.50 3.50
Vitamine mixture? 1.00 1.00 1.00 1.00 1.00
Choline chloride 0.20 0.20 0.20 0.20 0.20
DL-methionine 0.15 0.15 0.15 0.15 0.15
Cholesterol 1.00 1.00 1.00 1.00 1.00
Sodium taurocholate 0.50 0.50 0.50 0.50 0.50
GES 20 mi/kg/day
GP 11.36
GSA 50 mg/kg/day
GR 10.00

CON, Control; GES, Ginseng extract solution; GP, Ginseng protein; GSA, Ginseng saponin; GR, Ginseng residue. Ginseng
protein contained the following: Moisture 10.7%; Protein (Nx6.25) 82%; CaHPO,, 500g; NaCl, 74g; K;Cq
H;0,H,, 220g, K804, 52g; MgO, 24g; 43-48% Mn, 3.5g; 16-17% Fe, 6.0g; 70% Zn0, 1.6g; 53-55 Cu, 0.3g; KI0s, 0.01g;
Na,Se045H,0, 0.01g; CrK(S04),12H,0, 0.55g; Sucrose, finely powdered, to make 1,000g. 2. AIN-76IM Vitamin Mix-
ture. Contained: Thiamin HCI, 600 mg; Riboflavin, 600 mg; Pyridoxine HCl, 700 mg; Nicotinic acid, 3g; D-Calcium
pantothenate, 1.6g; Folic acid, 200 mg; D-Biotin, 20 mg; Vitamin B-12, 1 mg; Vitamin A, 400,000 IU; Vitamin E, 5,000
IU; Vitamin D3, 2.5 mg; Vitamin K, 5.6 mg; Sucrose, finely powdered, to make 1,000g.
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Table 2. GLC operting conditions for analysis of bile
acid and neutral steroid

Detector Flame ionization detector
Column 1.8 mx4 mm ID
Paking 3% SE-30 for bile acid, 1.5% SE-52
material for neutrial steroid on gaschrom
Z (80-100 mesh)
Temperature Column: programmed from 200°C

to 300°C at rate of 5°C/min,
Detector: 320°C

60 mi/min '

Carrier: No

Gas flow rate
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Table 3. The amino acid composition of ginseng protein

Amino aicd Composition (wt%)
Alanine 4.48
Arginine 30.63
Aspartic acid 8.00
Lysine 5.69
Glutamic acid 18.14
Glycine 7.62
Histidine 3.58
Isoleucine 1.98
Leucine 4.09
Methionine 0.51
Phenylalanine 2.53
Proline t
Cystine t
Serine 3.32
Threonine 3.13
Tyrosine 1.77
Valine 2.46
t: trace
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Table 4. Effect of ginseng fraction on plasma total cholesterol level of rats fed high-diet for 0, 2, 4 and 6 weeks

Plasma toatal cholesterol (mg/dl)

Group 0 2 4 6 weeks
CON 46.67 +5.43 57.4+6.71 78.56 +3.43 84.254+5.87
GES - 60.28+4.18 66.75+10.17 75.05-4.46
GP - 49.1747.57 53.00 +7.56* 63.62+4.01*
GSA - 43.62+4.38 44,08 +3.28** 52.48 £3.92**
GR - 50.15+7.22 63.0045.61 67.19+7.56

All values are means +standard error of six rats.
Statistically significance compare with group (*: p<0.05, **: p<0.01).

Table 5. Effect of ginseng fraction on liver total choles-
terol level in rats fed high-diet for 0, 2, 4 and 6

weeks

Table 6. Effect of ginseng fraction on epididymal total
cholesterol level in rats fed high-diet for 0, 2,
4 and 6 weeks

Liver toatl cholesterol (mg/g liver)

Epididymal toatl cholesterol (mg/g %)

Group 0 2 4 6 weeks Group 0 2 4 6 weeks
CON 5.78+0.14 10.24+1.79 18.11+3.61 22.35+3.72 CON  212+02 485402 8.03+04 10.563+0.8
GES - 12.23+1.11 17.88+3.69 18.30+6.80 GES - 480402 724405 8.03+0.3
GP - 6.15+£0.51 10.39+3.52 10.32+2.85** GP - 321+03 3.35+04** 4.56+02**
GSA - 6.25+0.45 7.72+2.69 10.64+1.96** GSA - 321403 398+04** 5491+0.3**
GR - 8.78+1.23 12.18+4.20 14.18+3.78 GR - 3.75+0.3 4.02+0.5** 4.93+0.4**

All values are means t standard error of six rats.
Statistically significance compare with group (**: p<0.01).

All values are means + standard error of six rats.
Statistically significance compare with group (**: p<0.01).



410 =g - el - A A

Ho 5%¢& 33, 71& 5o 224 2dE FoiA
A 9 e Ao A ZHAEE 5 Y
Z718 Ryivka B g wp glen, =3 Taylor®
4 Ho 5°V% ZH2HE FoFo 7l 713
2 3 FH2HEY F1E B oy Foi7]
733} FoAgge) vl gl FAsl )

Mattson $°2& o] o] Aubal xAdo) dF
2t el F GEg v % 53] Zapauske]
A3 Zr7 45 292439 TGY =71 8.919]

HUT, A S AZH HAFAA A
20% A F DAEGAl0] AT A ¥
$9 Fo) TGEaol EYhn shdeh 3
AR A ARS F2 AEAEE SAlst FE9
2HE, PL, TG 241 o154 sled dzz3
AdTel 24, 7, Atz FAA et
< olE 239 FFY2HE, TG, PL Fo] t}zlo]
s A7] dzelzt sk vkt S5 A kA ol
No1A AubEA o] fle) Ak P FHo] AR
the 2atg F7bel Aok Okuda®™ e} 7] 5590]
Hagh v} v 23 24 A2 E, AR, TG
e AW R S0 4w A 6l ole
A 8 AEE F 53] AbEdd dde] 7}
Az ZH 28 E3 2 upare] A3 2 RBIE &
A7 g 2 A2 A R =Re s
E 5 Sl
o)ire] Awz Mol AF, Bag xupzae)
AAEES] $A8S AL+ e QA
Jae] Eyhs Age) HalE Zasia
Aoz APEAe gAshe gl s
ole} Arbgict,

5] A

o r-{rr.

MLo42 dg %8

EERRLEE

3. ¥Z& ¥ B-lipoprotein EZ

Algdale] Fodd 2, 4, 6577 A58 & €AY F
B-lipoprotein ¥tek-2 Table 73 72t} A F B-lipo-
protein 32k W3lE x4 AFA| 2 el A 62,
41+ 502 mg/dlol| A} o} 7|7ke] ARRLE Zr)s)
o] w9t 6504 161.88+ 5.02 mg/dIZ <F 2.64)
Z7hsldch A TR kAo 2 A velde
v gzl wlsiie Wsielh 9] GPa- GSAT
ol A 74 tol 4Fel M= 27 34.8%, 27.3%, 65
AN A= 374%, 16.8%2] 714 A¥E Weol 2% PO
019 &2 foAde] AA= GESTE 2504
) 27 vlEke] 186%73H 4 HAUIL 65N M= 11%)
ZHAaEs Mo

4. EZ & HDL-cholesterol &t2f

Algale] Foid 2, 4, 657 AT F ¥ F
HDL-cholesterol #2S- Table 89} el €& %
HDL-cholesterol 3k zMbAo)Fql ) =Tl A
Ag A1aHd 27.00+ 148 mg/diol A} A zko] A s}gte)
me} pastel 4, 6Fo)A o 20mg/d 1+
GPT-& 4F 71w AgA1E A B} Frlsiglen
(P<C0.05) 65oll# F43] Zaslddek GSA T3¢
GEST& tixT Hupe 37t dAs Eglond ARt
o] Zgte] uhe} EfEg <zte] 7‘}5: 4
epj o GRY-& dz2T v|sst

5. &F lipoprotein M7 |ES 2§

Table 92 0, 2, 4, 657} %ml%& 2 B O
A Ao} B35 FAS ) Fo7)3ko]
Aol ule} VLDL=} LDL2] gegu]go] 4 =3k
3H HDLS ehu]§2 qii2 Jolxix o
#AE Jebigdo)k 22y VLDLE LDL 5=9)

Te
Z
°

A4z

Table 7. Effect of ginseng fraction on plasma B -lipoprotein level in rats fed high-diet for 0, 2, 4 and 6 weeks

B -Lipoprotein (mg/dl)

Group 0 2 4 6 weeks
CON 62.41+5.02 90.70+8.50 121.40+£8.01 161.88+10.84
GES - 73.80+4.60 107.92+8.15 143.40+10.98
GP - 72.90+5.70 79.17+£5.24** 101.33+ 7.64**
GSA - 73.80+5.60 88.24 +5.31** 104.72+ 8.34**
GR - 85.80+5.10 108.92+7.05 156.15+10.41**

All values are means  standard error of six rats.

Statistically significance compare with group (**: p<0.01).
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Table 8. Effect of ginseng fraction on plasma HDL-cholesterol level in rats fed high-diet for 0, 2, 4 and 6 weeks

HDL-cholesterol (mg/d{)

Group 0 2 4 6 weeks

CON 27.00+1.15 25.50+1.34 20.80+1.28 21.60+1.16
GES - 23.00+1.22 23.83+1.26 25.40+1.20
GP - 27.40+1.20 29.00+1.25* 24.60+1.23
GSA - 23.17+1.37 25.83+1.26 22.50+1.30
GR - 24.20+1.27 20.21+1.22 20.79+1.19

All values are means + standard error of six rats.
Statistically significance compare with group (*: p<0.05).

Table 9. Effect of ginseng fractions on plasma lipoprotein fraction level in rats fed fat-diet 0, 2, 4 and 6 weeks

(%)
Group Lipoprotein Weeks
fractions 0 2 4 6
CON HDL 52.5+4.8 25.7+1.9 8.2+0.7 5.3+1.0
LDL 12.3+2.6 17.3+2.7 28.56+2.3 30.7+2.8
VLDL 35.2+3.2 56.0+5.1 64.3+7.3 65.8+6.2
GES HDL - 30.3+3.5 15.8+1.2 13.6+2.9
LDL - 20.5+2.9 24.5+2.9 224428
VLDL - 49.2+4.5 60.7+5.9 64.0+5.3
GP HDL - 40.9+3.2 34.64+3.8 21.7+3.1
LDL - 15.3+2.8 19.0+2.7 24.5+3.7
VLDL - 44.8+3.0 46.4+2.5 53.8+4.2
GSA HDL ~ 41.3+3.3 30.7+2.8 26.7+2.9
LDL - 144429 20.6+2.7 22.8+2.5
VLDL - 38.3+3.8 49.7+3.5 50.5+4.6
GR HDL - 32.74+1.9 19.4+1.5 10.7+1.1
LDL - 18.2+2.8 25.7+2.9 30.3+2.6
VLDL - 49.1+3.3 54.91+4.6 59.0+5.1

All values are means + standard error of six rats.



412 kg - el - 2 A a2 laketa]A)

At el o}y od3g w|AH AR FZHw it
bl o] HDLS} AR Fe2d &2 =& o9
WA 7)e A& ghsof & 3talo]w HDL-choleste-
rolo] GPE AFT A 4 HHem o]& cot-
ton seed proteing A#HE FFHANME #4 Io=
Bael §AgS o 4 ddch

E Q7oA QA FEAAE Fo FolZ A
% 53 HDL9] gt 384w ALEdo 4 Gordon
o] Azlel olx] stgdch. Cittadini®’-& 7} arginase
245 AT Moz FHAHE Sk of
FAchale] S A e zH HF FeH
29 #EE R IYFTHY AYEHHE A3
A A4 by wag v gk $Jelx dF3
27k AMER wlRe] Buo B Alges fER
Q-3 4452 g2 13 VLDL= LDL9 &
A& 5% 749t HDL9) 37k o|& A¥-El chy-
lomicron remnant, IDL, LDL8] A|77}=te] <d&k&
vlXe Heg Algsich

6.2 T HE4A N SHAHZOE

Agale]l g4 2, 4, 65F 2 AT F 3 9
954 2 FAAH Eolx ek Table 10, 119
2ol g 65 i F 94 iR GSA
To) 71 @sgker GPE, GRE, GEST wolith
2] deoxycholic acid7} Hubzez 71z ol
v] A €9l L lithocholic acid, cholic acids=e|gdch. &
o] 6Foll4 B F FAIAHZo =9 wjdake o
Z27Ho} Aubd e R @ekow] coprostanol%copros-
tanone?] wl/daFe GSAT A 50.36+ 6.05 mg/g(P
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slelw GP& 38.28+ 5.68 mg/g(P<0.01) 2.2 24
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Table 10. Effect of ginseng fraction on fecal excretion of bile acids in rats fed high-diet for 6 weeks

(mg/g dry feces)

Group Lithocholic Deoxycholic Cholic acid Total bile
acid acid acid
CON 3.69+1.57 5.24+0.74 1.75+£0.21 10.68+0.81
GES 3.24+1.45 6.18+2.80 4.33+2.562 13.76 +2.26
GP 8.72+1.90 13.14+2.70 3.61+1.80 25.4742.74**
GSA 7.64+2.59 15.58 +2.23** 5.12+1.06** 20.99+1.96**
GR 5.57+2.27 8.47+2.18 2.86+0.61 16.90+1.69

All values are means + standard error of six rats.
Statistically significance compare with group (**: p<0.01).

Table 11. Effect of fecal exctretion on neutral steroids in 6 weeks old rats fed a high-diet

(mg/g dry feces)

Group Coprostanal Cholesterol Canpesterol Sitosterol
+coprostanone + cholestanone

CON 15.36+1.87 19.24+1.83 8.89+1.20 12.33+1.18

GES 15.65+0.91 21.09+1.80 13.21+1.39** 12.69+1.71

GP 38.28+5.68** 49.71+3.60** 18.06 +1.89** 31.62+3.81**

GSA 50.36 +6.05** 68.67+4.97** 17.94+1.72** 27.17+1.51**

GR 19.88+1.03** 23.66+2.42 13.76+1.12** 3.79+1.71

All values are means + standard error of six rats.
Statistically significance compare with group (**: p<0.01).
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