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ABSTRACT

This study was to investigate whether cultivated ginseng (CG), cultivated wild simulated ginseng (CWG) and
cultivated red ginseng (CRG) extracts influences on the obesity. The saponin contents of 3 kinds of ginsengs were
analysed by HPLC-ESI-TOF-MS. Total saponin contents were determined in CG on the most contents and since
red ginseng has the highest PD (protopanaxadiol type) / PT (protopanaxatriol type) ratio, there may be differences
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between ginseng, wild ginseng, and red ginseng with respect to their pharmacological effects. Male C57BL/6J mice
were fed a normal diet(N), HFD (60% Kcal fat, C), HFD with CG, CWG and CRG extracts (800 mg/kg) for 5 weeks.
We observed change of total body weight, degree of hepatic lipid accumulation and immunohistochemical change of
GLP-1 and insulin-secreting cells. Also this study attempts to use the physiological analysis method to analyze the
changes of blood lipids, insulin and leptin concentration. The change of body weight and size of accumulated lipid
droplets in liver lobules decreased in all of the experimental groups than the control(C) group. In the pancreas, the
immunohistochemical density of insulin-secreting cells were significantly stronger in the CWG and CRG than C
group. The levels of serum insulin and leptin significantly decreased 55.6%, 54.3% respectively in CWG and CRG.
The changes of triglyceride, total cholesterol in serum decreased in CRG than the C group. Obesity related CG,
CWG and CRG extracts might have contribute to improvement of obesity by regulating the levels of blood lipids and
biochemical indicator of fat accumulation.

Key words : cultivated ginseng, cultivated wild simulated ginseng, cultivated red ginseng, anti-obesity, leptin, insulin,
lipids.
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Figure legends

Cultivated ginseng Cultivated wild simulated ginseng Cultivated red ginseng
3008 300g 300g
\l Distilled water (2L, 100C for 5 hr)
Extract

J/ Filtration by Whatman paper (No.2)

Filtrate

l

Freezing drying

Cultivated ginseng Cultivated wild simulated ginseng Cultivated red ginseng
(CG, 143g) (CWG, 130g) (CRG, 135g)
Yield 47.7% Yield 43.3% Yield 45%

Fig. 1. Flow diagram of cultivated ginseng, cultivated wild simulated ginseng and cultivated red
ginseng extracting method.
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Fig. 2. Comparison results of CG, CWG and CRG on anti—obesity in high fat diets fed mice for 5
weeks. (A) The weight of each periepididymal & perirenal fat and total visceral fats. (B)
deposition of lipid droplets of interlobular space in hepatic lobule (Oil red O stain, *x100).
(C) The photomicrograph of adipocyte in jejunal mesenteric fats (H&E stain, <400). Data

represent the mean £ SD of at least three independent experiments. Different alphabets

mean significantly different between all the experimental groups at p<0.05 by Duncan's
multiple range test.
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Fig. 3.

Fig. 4.
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Effects of adipocyte—related hormones in serum. (A) Leptin and (B) insulin concentration
were determined in serum by ELISA. Data represent the mean = SD of at least three
independent experiments. Different alphabets mean significantly different between all the
experimental groups at p<0.05 by Duncan's multiple range test.

Effects on expression of glucagon like peptide (GLP)—1 and insulin secreting cells.
Photomicrograph on expression of (A) GLP—1 and (B) insulin positive cells in islets of
pancreas (immunohistochemistry, x400).
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Table 1. The components of experimental diets

AIN-93G HFD 60 cal%
Formulation
gm% kcal% gm% kcal%
Casein 200 800 200 800
Sucrose 100 400 0 0
Dextrose 132 528 132 528
Corn Starch 397.486 1590 47.536 190
Cellulose 50 0 50 0
Soybean Oil 70 630 25 225
Lard 0 0 245 2205
Mineral mix® 35 0 35 0
Vitamin mix’ 10 40 10 40
L—Cystine 3 12 3 12
Choline Bitartrate 2.5 0 2.5 0
TBHQ 0.014 0 0.014 0
Total 1,000 4,000 750.05 4,000

®The compositions of mineral mixture were based on AIN—93G.

*The compositions of vitaminl mixture were based on AIN—93VX.

Table 2. The classification of groups

Group® Treatment administration (p.o.) Diet
N DW" AIN-93G
C DW HFD*
CG cultivated ginseng extract 800mg/kg HFD

CWG cultivated wild simulated ginseng extract 800mg/kg HFD

CRG cultivated red ginseng extract 800mg/kg HFD

iN; Normal group, C; Control group, CG; Cultivated Ginseng group, CWG; Cultivated Wild simulated
Ginseng group, CRG; Cultivated Red Ginseng group

"DW; Distilled water

‘HFD; High fat diet(60 cal%)

282



A 91 11915 QA AR 9 B FE e Julw )
Kim et al.,Anti—obesity effects of cultivated ginseng, —wild simulated ginseng and —red ginseng extracts

Table 3. Saponin contents of cultivated ginseng, cultivated wild simulated ginseng and cultivated red

ginseng extracts by LC/MS method

(mg/100g of dry matter)

cultivated wild simulated

Saponins cultivated ginseng ginseng cultivated red ginseng
Rbl 190.81 161.81 9.7
Rb2 110.36 91.18 3.47
Rhl 48.07 31.77 60.51
Re 77.16 82.57 6.5
Re 108.63 84.11 3.24
Rg2 43.8 57.48 49.36
Rb3 53.1 38.15 1.08
Rf 71.02 50.37 51.05
Rg3(S) 43.46 47.26 283.2
Rg3(R) 72.39 71.37 142.85
Rd 53.87 75.2 4.53
Rgl 107.21 63.09 3.59
Rk1 99.25 102.66 130.43
Rgb 123.04 135.47 207.57
Rgb 20.54 25.3 28.51
F4 51.13 62.31 74.01
Rk3 108.31 9.94 25.62
Rh4 38.3 22.17 53.68
Total 1,420.45 1,212.21 1,138.9
pPs” 207.72 207.88 535.92
PD/PT" 1.822 1.995 2.620

%Ps; Prosapogenin (RG2+RG3+Rh1+Rh2)

°PD; Rb1+RbZ2+Rb3+Rc+RD+Rg3, PT; Re+Rf+Rgl+Rg2+Rh1
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Table. 4. The change of weekly body weight on

CG, CWG and CRG in high

fat diet fed mice for 5

weeks.
(Mean + SD)
Post—induction(weeks)
Group  Pre—induction
1 2 3 4 5

N 26.13 £ 1.02 26.23 + 0.63° 26.42 + 0.77* 26.81 £ 1.70° 26.78 + 1.81* 26.52 + 0.89°
C 30.18 + 1.20 30.49 + 2.79° 3052 £ 209"  31.07 + 242 31.96 + 3.67° 32.17 + 2.07°
CG 31.79 + 1.06 31.64 + 0.81° 31.50 + 1.27% 31.64 + 1.47% 31.65 + 0.68° 31.46 + 0.74°
CWG  28.15 + 0.82 2824 + 090 28.33 + 0.85" 2849 + 1.14® 2875 + 051 28.56 £ 1.27"
CRG  30.10 £ 2.00  30.01 £ 1.92* 2947 + 175 29.35 + 1.57° 2955 + 145" 29.21 + 1.36"

N, normal group; C, control group;

CG,

simulated ginseng extract group; CRG,

p<0.05 by Duncan's multiple range test

Table 5. The levels of lipid in serums

cultivated ginseng extract group;

CWG, cultivated wild

cultivated red ginseng extract group. Values are expressed
mean £ SD. Different alphabets mean significantly different between all the experimental groups at

(mg/dl)
Group Triglyceride Total cholesterol HDL—cholesterol
N 50.41 + 1.51° 70.16 + 0.88" 81.04 + 0.09*
C 110.19 + 2.94° 124.45 + 9.97° 105.50 + 2.09°
CG 71.83 £ 1.99° 124.57 + 3.47° 116.72 + 1.20°
CWG 85.47 + 3.41¢ 125.85 + 0.88° 93.22 + 0.69"
CRG 68.10 + 1.72° 113.15 + 6.29 108.69 + 2.39¢

N, normal group; C, control group;

CG,

simulated ginseng extract group; CRG,

p<0.05 by Duncan's multiple range test.

cultivated ginseng

extract group;

CWG, cultivated wild

cultivated red ginseng extract group. Values are expressed
mean £ SD. Different alphabets mean significantly different between all the experimental groups at
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