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SUMMARY

I. Title

Development of adatogenic dietary supplement and growth stimulating

food ingredients

II. Purpose and Significance of the Study

Safety and optimal extraction conditions of FEleutherococcus senticosus
Development of pouch-type drinks

Development of growth stimulating product

Development of dietary supplement

Elucidation of dietary supplement

Strength the functional activity

N gk W NN

Elucidation of dietary effect using human system

III. Contents and Scope of the Study

1. Safety and optimal extraction conditions of Eleutherococcus senticosus
(1) Proximate composition
(2) Heavy metal contents
(3) Extraction characteristics and optimal conditions
2. Development of pouch-type drinks
(1) Drinks preparation
(2) Final recipe determination
3. Development of growth stimulating product
(1) Recipe of growth stimulating foods

(2) Elucidation of the effect using animal system



4. Development of dietary supplement
(1) Recipe of dietary supplement

(2) Final recipe
5. Elucidation of dietary supplement
(1) Used animal and breeding

(2) Dietary effect on animal system
6. Strength the functional activity

(1) Strategy

(2) Strength the functionality

7. Elucidation of dietary effect using human system
(1) Volunteers

(2) Elucidation of dietary effect using human system

IV. Results and Recommendation

1. Results
1) Safety and optimal extraction conditions of Eleutherococcus senticosus

(1) Proximate composition

Moisture content was 7%, and crude protein and lipid was minor
components. But ash was analysed as 4.83~4.99%, carbohydrate was
existed as 86% content. The commercial extract has 62.86% carbohydrate
and other components was increase than law material.

(2) Hevay metal content

Between analyzed minerals, Ca was highest, cobalts was existed in 0.21~
0.97 ppm. Ca was most rich in leaves, but stem has lowest content as
4,326 ppm.

(3) Extraction characteristics and optimal conditions



The most optimal extraction condition was at 10%(w/w) concentration of
Eleutherococcus senticosus, at 100C for more than 30 min. At this
condition, the extracted solution has 6 brix soluble solid content.

2) Development of pouch-type drinks

(1) Drinks preparation

At first, gathered the FEleutherococcus senticosus pouch product in the
market and analyzed the quality. Using this information, medicinal herbs
was used for pouch-style drink preparation. Pouch-style drink was
prepared for &8 different recipes and by sensory evaluation was

coconducted. At last final recipe was determined.

(2) Final recipe determination

The final recipe was made by addition  FEleutherococcus senticosus
concentrated extract(soluble solid 3%) 24%, Eleutherococcus senticosus
extract(soluble solid 3%) 56%, Doochung extract(soluble solid 3%) 5%,
Omija extract(soluble solid 3%) 5% and Bokbunja extract(soluble solid 3%)

3% and honey was added 7% as a sweetener.

3. Development of growth stimulating product

(1) Recipe of growth stimulating foods

Growth stimulating product was prepared by addition Eleutherococcus
senticosus powder and other functional additives. And it was sent to

co-working group(KMI) for effect analysis.

(2) Elucidation of the effect using animal system
Growth stimulating products treatment increases length of proliferation

zone in the growth plate and increases the number and the total area of



chondrocytes expressing IGF-1 mRNA in growth plate. IGF-1 mRNA
expression in MG-63 human osteoblast cell line that were treated with

growth stimulating product increase the mRNA expression.

4. Development of dietary supplement

Dietary supplement was prepared by using FEleutherococcus senticosus
powder and dietary fiber such as glucomannan, natural fiber was added.
And for effective degradation of body lipid garsinia canbogia, carnitine and
green tea extract was added. Roasted barley, rice was also added. It was
packed in aluminum pouch 8g. And pouch-type Eleutherococcus senticosus

drink was made for adatogenic activity and prevent yoyo effect.

5. Elucidation of dietary supplement

(1) Tested animal and breeding

4 weeks CH7BL/6 mouse was used for test. It was feed with AIN76
with or without 609 high fat. And the dose was calculated from human
Dose.

(2) Dietary effect on animal system

Body weight was decreased xenial, HD+xenial groups. and HD+1xAS
group has same patterns. Total fat ratio and blood cholesterol content was

decreased by feeding Eleutherococcus senticosus.

6. Strength the functional activity

(1) Strategy

Growth stimulating product was made for children. so, it must have a
good taste and for easy consumption. Royal jelly, Orange powder was

added for taste, and it was prepared as a tablet weighing 250 mg. Dietary



supplement was consist as 2 types, One is powdered and other is drink

style.

(2) Strength the functionality
Growth stimulating product was reinforced the functionally by addition
functional additives. Vitamin and orange powder was added for nutritional

balance and taste.

7. Elucidation of dietary effect using human system

Body weight was 4 kg reduced by supplying dietary supplement for 8
weeks. and body fat was also reduced. But muscle, protein content,
minerals was not reduced. So, it was concluded that loss of body weight

was originated from lipid degradation.
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Table 1. Compositions of experimental diet

9% gram Control diet 60% High fat diet
Casein 16 15
Sucrose 10 10
Corn starch 59 31
Lard

) - 37
(80% contained)
Corn oil 5 -
Cellulose 5 2
Vitamin mix 1 1
Mineral mix 35 3.5
Choline bitartrate 0.2 0.2
DL-methionine 0.3 0.3

Sum 100 100
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Table 2. of

FEleutherococcus senticosus.

Composition

growth-stimulating

material(GSM)  with

Component Amount (mg/Kg/day)
Eleutherococcus senticosus 7.2
Vitamin A 0.014
Vitamin B 0.028
Vitamin B> 0.028
Vitamin Bg 0.056
Vitamin C 2.8
Vitamin Ds 0.0014
Vitamin E 0.72
Nicotinamide 0.056
Folic acid 0.0072
Others calcium, iron, zinc etc.
2.8 24 S48 AdsE 3 AP
AE 458 o] 7 CH7BL/6 wF$2~(205+1.4 g)9F 7 Sprague-Dawley

(SD) 21#(238+2 g)&
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peroxidase conjugate = THA] 2057+ HE-S- A A T HES A e =
DAB(diaminobenzidine, USA)°ll ¢]3] Ao =2 kg JLEs dolrgton,
IGF-1 probe®] sequence= 5 -TCCACCAGCTCAGCCCCG- CAAAGGGT-
CTCTGGTCC-3'¢} &1},

ZEAE D FHAZAA IGF-1 B8 F3& ##37] 98te] Marinaro &
of ot WHE W3l total RNA #2 2 RT-PCRE 3t MG-63
T AES Hep-G2 HAE= FxAlEF2dgol A FFitol  AREsER
MG-63 Mt Hep-G2 MAEE 10% FBS7F X%l DMEM #H] XAl 6 well
plated] Wl<F3g thS, FBS-free DMEM =]l A 16A1F &<t WX 3te] FBS
o] a3E AASFAY. olF 7} welldl GSM< 0, 25, 50, 100, 200, 400 p
g/mL FE¥2 ¥3tE FBS-free DMEM WA 2 A|$H & 244171 W] 51

Total RNA 5 pgoll 100 pmol®] Oligo dT primerE 713k thg 65T 10
7+ X3t RT premix(bioneer: K2044)E5 ©] €3} reverse transcription
&  Fdgsdth. PCRel  Abg€ IGF-1  5°l4  primere 247
5'-CCAAATTATTTAAGTGCTGC-3'(left primer)¥} 5'-CAAATGTACTT-
CCTTCTGGG-3' (right primer)e]™, PCR At=9] =Z7]= 396bpeltt. PCR2
94T, 5 min—>(94TC, 1 min—60TC, 1 min—72C, 1 min)(40cycle)—72C, 10
min—4TCe FHo=z F339 S, internal control2%= GAPDH gene
specific primerE ©]83%o] 94C, 5 min—>(94C, 1 min—65C, 1 min—>72C, 1
min)(25cycle)—72C, 10 min—4TC 9 ZAo 2 33ttt IGF-1 gene od
2 Image Master VDS software(Amersham Phamacia Biotech, UK)& ©]
&3to] FA At
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Table 3. Characteristics of Subjects

- A FA e} H) 2%

=]
HO]—T_T__

HolAg 2 Aol

Characteristics Mean = S.E.
Age 28.84 £ 2.37
Gender M:F=5:20
Body Weight (kg) 71.46+2.81
Height (cm) 162.6+1.45
BMI 26.98£0.94
2. A
SAGAEN 87 AN AFES BEFHES St
i dAREAS BEa BA, AQEEA, AAAE AAGA.
Aol 12413F o) AAFES stk RE A GAEN
B E A B3 AR $4% WARES g
3. =2
gz ANQlel] tist stefAl A W XS Fote] PR A AlAY
o, AFAE T R TG 5L BSA



AT A Fe A2 HAF 7] (Jenix, &
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S, 773

e AYEe 3 golA Amet Bgyel mud B AoR Yoty

6
g 2 dF A A HAE 98+e] Cholestech LDX 7]7] (Cholestech Co.,

USA)E o] &3t F&EA9 & F ZFd2HE(Total cholesterol, TC), 1L

(il

EA @A =9 ~H = (High density lipoprotein—cholesterol, HDL-C) ,

2
i)

TAGW A Z ~H Z(Low density liporotein—cholesterol, LDL-C), TG %
ZA4AT sUAGAFH == V)7 A AL ATEHE s &85

M AAE Yste] @A glutamyl-pyruvate transaminase (GPT) A<

o

o

Reflotron plus (Roche, Swiss)”] 7] & o] &3] =489

7
ZAreE RERR O B3 8= SPSS Package(ver 10.0)E o] &3to] 33k
al

Wilcoxon signed rank test® ©o]&3dle] BA4 /A=
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ICPE o §3te] #Aakgor] 1 A4S Table 5 b oleh

Table 5. Mineral contents of Eleutherococcus senticosus.(ppm)

e =7 % i

Ca 4,326 8,657 6,421

Fe 247 234 157

Co 0.97 0.21 0.34

Mn 54 25 51

Mg 45 65 34
A F1EF Aol MY e vER EAstden dAe A 4
8 S FrE @WEE 021~097 ppm AE EA8E Ao eyt A
& 157~247 ppm A= EAstE o2 YEET £A48 F1dF5 Mgl &
Fol 7Hg w2 AR UEh 34~65 ppm FELE A8 Adow A5
At ZEo A Yol 8657 ppmeE P =L HEE EA5E Aow
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1000 Q5old 22¢ AU Adeds R FEgue ol
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Table 16. Composition for growth stimulation

e 1l 98] (%)
N ety FEE B 3.000
E 2.000
SANFEE B 1.000
S B} A AFE (10%) 0.010
(W) 2=4) 3 ZH (A 3h) & (Ca 35%) 20.000
AxFa R 3.000
HAdAQ R FEE B2 5.000
CPPII 0.500
ol i 0.5800
el 0.500
=g 10.000
DHA #3 0.010
g FE 582 0.100
v el A 0.010
v EFYIB] 94k 0.020
v E}7l B2 0.020
H el B6 g4kd 0.040
U F &l 2koln] = 0.040
JAH 0.005
HlEFT C 2.000
v el D3 0.001
HElYl E 0.500
EE 0.040
2bstol<d 0.100
3 25.104
NFFEE 28 1.000
L-7l=24¥ 0.100
iy 2.000
E}-9-2 1.000
THaE LY 1y 10.000
2 %A 1.000
Q @l x] gk 10.000
of 23} & 0.400
TN FEE 1.000
A 100
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Table 17. Results of the sensory evaluation of the diet products with the

contents of Psyllium Husks powder.

Contained Sensory properties
Psyllium Husks
powder Appearance Mouthfeel Overall acceptance
1096 3.3£1.0 3.0£1.1 2.8%1.1
20% 43+1.3 3.8t14 3.8+1.3
30% 3.7£1.7 3.3£1.6 3.2£1.6

Values are MeantS.D.

slo) Aol A % w AR ek 2% olwelA 437, AelA 384,
AAAQ A ERANA 388 Fol 13 HESE A0E uehdy, Bgow

= 30%2] FHFoldal 10% FFFol 7 o=k Wt
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oldel BN = AAl HoloE Alsm sample®] ¢S 5go= sHAA
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AABEATE ZF Aol gk ojd, Az A VEEE TR HEYe

Ll

ZABEE shglth A sample 10g Foll ZH7F 1g, 2g, 3g, 4g5 A #17]
o] o= 2 100 mL B F vtz A|SaA 3 F AL AANES AA Y

A= Table 18] YeEb AT
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Table 18. Results of the sensory evaluation of the diet products with the

contents of Psyllium Husks powder.

Sensory properties

Contained
Psyllium Husks powder Appearance Mouthfeel Overall acceptance
10% 35157 4.0+1.8 4.0+1.6
20% 49+1.1° 41+1.5 44+1.2
30% 3.8+1.2% 3.1%1.1 3.4+0.9
40% 26413 2.4+12 2.6+1.3

Values are Mean+S.D.
Values within the same column with different superscripts are significantly

different(p<0.05) by Duncan’s multiple range test.



Table 184 R 9#e] AH9o= 20%E FH7Fst o] 49802 A=
7F 7FE =3 30%E HUFSE AL 38F, 1%E IS AL 358
A0%E #H7tet AL 26d0m A3 E7 843 "Wolhth ¢etoAe 7xL
20%5 H7bek Aol 414, 10%E H7bgk 25 40802 A5 %7t FAFSH
A E=¢ka 30% H7FE 314, 40% H7MeE 24" o7 vrola Hrlwo] @S 4

% mouth-feel?] FF7} oAl Aoz yeyth A4 Nsez &

R=

AN 20% H7PF 44802 7MY AEEVE =9 10% d7FE 4.04, 30% H
7he= 3474, 40% H7F7F 260 o2 yold 7 & HUE e 20% % LE

=3
A

gbel] s HAbel A AAIE AEEFelA 2 Aol "ol ESdS

r

ol talA AR A3} 20% H7F AFscha B Aol AA9 50%
2 b wska 30% A7 Asvhs AdE A4 SR 25%u 50]A

7SS nHIH FEE 2 O EHole=

rlr
P
ol
N
Y
olr
_O‘L
AC)
A
ox
N

N
A,
O

3tk E2eko = Lemon juice powder, A5 2k ufolojZ Busr <o
2o Faek mpdel REer ¥x Bk e Bud g9y Edgow /)
Aol o] Fo| A 9Fe] 4F 2 Ho 4% Hl& o] FEUF 2w oFsty] W

of 454 rolN TS WA s,
FAe] AN AAAT ] Aot GHoew Y Fohu AAE FAA
5 2000 T M AEL Eew s orld AR Lua I

Bk R BEuege 727t 01%E H7FSF 3, Lemon juice powdere

r o
=
[

03%9 s=& s H7Istth Lemon juice powder® 7 -$-ol+= A9



Table 19. Results of the sensory evaluation of the diet products added
some kinds of flavor powders.— Lemon juice powder, pomegranate flavor

powder, pineapple flavor powder, aloe flavor powder.

Sensory properties

Flavor name

Flavor Taste Overall acceptance
Lemon juice 3.8+0.7 3.8+0.7 3.8+0.7
Pomegranate 4.4+1.6 3.4+1.2 3.3+1.0
Pineapple 45+19 3.4+£2.0 3.4+2.0
Aloe 3.8%1.6 3.8114 3.8+14

Values are Mean£S.D.
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Table 20. Results of the sensory evaluation of the diet products added
some kinds of flavor powders.— Grape flavor powder, lemon flavor powder,

strawberry flavor powder, vanilar flavor powder.

Sensory properties

Flavor name

Flavor Taste Overall acceptance
Grape 56x1.1% 4509 49%1.0
Lemon 3.8+1.0° 35%1.8 3.3t14
Strawberry 4.0+1.1° 44+14 4514
Vanilar 4.0+1.1° 3.9+1.2 4.0+1.1

Values are Mean+S.D.
Values within the same column with different superscripts are significantly

different(p<0.05) by Duncan’s multiple range test.
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Table 21. Results of the sensory evaluation of the diet products added
some kinds of flavor powders - Aloe flavor powder, grape flavor powder,

lemon juice powder, strawberry flavor powder.

Sensory properties

Flavor name

Flavor Taste Overall acceptance
Aloe 5.3+0.7 4.4+0.9 4.4+1.1
Grape 51+1.0 3.9+1.0 4.0+1.2
Lemon juice 4.4+0.7 3.9+14 3.9+1.2
Strawberry 4.4+1.1 4.1+1.0 4.4+09

Values are Mean=S.D.
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Table 22. Recipe 1 of the dietary supplements

g F (%)

4 2 A B C o
(25 1) (1:1) (1:25)
TN AT FEET 10 10 10
2 A g B 50 35 20
=TI 20 35 50
(7;2‘:)]% oF et 5 5 5 HCA 50%
Akt 5 5 5
SAFEE 5 5 5 o= 70%
L-Carnitine 2 2 2
SEFFALE 2 2 2 SEFSARE 10%
2o 1 1 1
Total 100 100 100

Table 23. Results of the sensory evaluation of the diet products with the

ratios of Psyllium Husks powder : glucomannan.

Ratio of Sensory properties
Psyllium Husks powder Overall
ol Color Flavor Taste
: glucomannan acceptance
A25:1) 49412 4.4£0.8 3.7+1.0™ 4.0+0.6™
Bd:1 43+1.1 4.0+0.8 4.3+1.1% 46+1.0°
C(1:25) 4.0+1.2 4.1+0.9 2.7+0.8 2.6+0.8"

Values are Mean+S.D.
Values within the same column with different superscripts are significantly

different(p<0.05) by Duncan’s multiple range test.
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Table 24. Recipe 2 of the dietary supplements

g F (%)

3 S P I L1 I
(35 %-35 %) (175 %-175 %)
7hAQAY] FEEY 5 5
AR B 35 175
SF AU 35 175
Z;—z‘g])q oot 10 10 HCA 50%
Ak 5 5
SAFEE 5 5 ZH s 70%
L-Carnitine 2 2
SEAAbE 2 2 SEFAFE 10%
&= o 1 1
|7k 35
Total 100 100

Table 25. Results of the sensory evaluation of the diet products with the

total contents of Psyllium Husks powder and glucomannan.

Contents of Sensory properties
Psyllium Husks powder Overall
~glucomannan Color Flavor Taste acceptance
F (35 %-35 %) 3.4%05 4.0£0.0 3.4=£1.1 34+1.1
H (175 %-175 %) 3.9£1.2 4.1+0.4 3.9+1.2 3.9+1.2

Values are Mean+S.D.



HsHAALE AAG A AAH R SAHSRE {Fod Apol= YERUA] &

dvl, &%, 71402 nEA BEHA
A BN AAAI S FFANY S BE woE F97)
mel AAle] 35%% e WHRE WA Wet wAsgon w44
g9 AdS B Ashe] 4TS FF RS ol gatel o] F nEH]
2 sgr e FREE we, A, &7, /PO o5 BE Rum
S04 Ax g B AP A A2F Fo 2RE AT
DAL 2D B%E 47e] FREUe
mLel epA a5 A 2

T HEHor FASHER St

oH
ol
ol
38R
o
H
N
>,
b
=2
=
rob
:13“:
o%
2
2
i_;“
X
o,
N

k1
il

<



Table 26. Recipe 3 of the dietary supplements

N on & % (%) I
PNy FEET 5
Ay 2 175
2 auy 175
Z}}ég])l% oF ZHH.A o} 10 HCA 50%
bt >
N 5 Z8) 9= 70%
L-Carnitine 2
ERCEpes 2 frerabE 10%
oF o] 1

@ ) 35

®) 3 1) 35

® &y R

@ % 35
Total 100




Table 27. Results of the sensory evaluation of the diet products added
some kinds of roasted grain powders - Barley powder, brown rice powder,

adlay powder, millet powder.

Sensory properties

Contained grains Overall
Color Flavor Taste
acceptance
@ Barley 45+0.9 4.8+0.9° 4.3+0.7 4.4+0.7°
@ Brown rice 46+1.2 5.9+0.8% 4.0+1.7 4.4+1.7°
@ Adlay 4.3+0.9 4.0+1.2° 3.3+0.9 3.1+0.6"
@ Millet 4.0+0.8 3.8+0.9 3.1+0.8 3.3+0.7

Values are Mean+S.D.
Values within the same column with different superscripts are significantly

different(p<0.05) by Duncan’s multiple range test.
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Table 28. Final recipe of the new diet products containig FEleutherococcus

senticosus extracts.

3 i kil F (%) L] I

Ao FER 5
A 175
=TI 17.5

(71:?:)]4 oh Aok 10 HCA 50%
s 5

E2AFEE 5 ZYd= 70%
L-Carnitine 2

SEFEARE 2 SEAAbE 10%
A= o 1

H 15

&m 10

&% 5

717 5

Total 100
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Table 29. Food intake and body weight gain in mice

Control HD HD+1xAS HD+Xenical

Food intake

6.73£0.39 7.64+0.58 492£0.36 5.22£0.39
(g/day/mouse)

Body Weight

Gain 0.10+0.03 0.16+0.03 0.16+0.02 0.14+0.02
(g/day/mouse)

1. MeantSEM
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Fig. 6. Effect of FEleutherococcus senticosus extract on body weight

Different alphabet letters show significant statistical differences (P<0.05).

Table 30. Effect of Eleutherococcus senticosus extract on body weight

Control HD HD+1xAS HD+Xenical

Body Weight(g) 26.1+0.70°  31.2¢1.56°  31.1+1.18™  29.5+1.42%

1. MeantSEM

2. Different alphabet letters show significant statistical differences (P<0.05).
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Fig 7. Effect of FEleutherococcus senticosus on subcutaneous adipose

tissue

Different alphabet letters show significant statistical differences (P<0.05).



Table 31. Effect of [Eleutherococcus senticosus on subcutaneous adipose

tissue
Control HD HD+1xAS Xenical
Subcutaneous A . be ab
) ) 0.42+0.07 0.88+0.07 0.79+0.09 0.60+0.08°
adipose tissue(g)

1. Mean+SEM
2. Different alphabet letters show significant statistical differences (P<0.05).
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Fig 8. Effect of [Eleutherococcus senticosus on retroperitoneal adipose

tissue

Different alphabet letters show significant statistical differences (P<0.05).



Table 32. Effect of FEleutherococcus senticosus on retroperitoneal adipose

tissue
Control HD HD+1xAS Xenical
Retroperitoneal A b b b
) ) 0.29+0.05 0.56+0.02 0.50+0.04 0.43+0.06
adipose tissue(g)

1. Mean+SEM
2. Different alphabet letters show significant statistical differences (P<0.05).
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Fig 9. Effect of Eleutherococcus senticosus on epididymal adipose tissue



Table 33. . Effect of FEleutherococcus senticosus on epididymal adipose

tissue
Control HD HD+1xAS Xenical
Epididymal
P 0.53+0.06°  1.19+0.05">  091+0.14"  0.87+0.12*
adipose tissue(g)

1. MeantSEM
2. a, ab, b Z}7}9] M2 g2 e SAHSE [FoAA A= #olE E
W P<0.05
6. 7tA .29 o] F AAWE FAET
AFEEo] F AAWELS Lunar PIXImusE o] &3t ml3 ¥ mouse=4-H

THE ALY S SAst] stk AARALRE g HDw el v
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Fig 10. Effect of FEleutherococcus senticosus on total body fat percent.



Table 34. Effect of Eleutherococcus senticosus on total body fat percent

Control HD HD+1xAS Xenical

Total body fat

25.8+2.15" 39.040.93°  355+2.03*  31.5+2.76™
percent(%)

1. MeantSEM

2. Different alphabet letters show significant statistical differences (P<0.05).
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Fig 11. Effect of Eleutherococcus senticosus on blood glucose level.
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Table 35. Effect of Eleutherococcus senticosus on blood glucose level.

Control HD HD+1xAS Xenical

Glucose(mg/dl) 192.2434.1*  246.8+33.0"  180.4+14.9°  195.4+20.9"

1. MeantSEM

2. Different alphabet letters show significant statistical differences (P<0.05).
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Fig 12. Effect of FEleutherococcus senticosus on blood triglyceride level.

Different alphabet letters show significant statistical differences

(P<0.05).



Table 36. Effect of Eleutherococcus senticosus on blood glucose level.

Control HD HD+1xAS Xenical
Triglyceride A b A .
62.2+5.4 93.7+79 67.0+£7.2 58.4+4.7
(mg/dl)
1. Mean+SEM

2 Different alphabet letters show significant statistical differences (P<0.05).
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Fig 13. Effect of Eleutherococcus senticosus on blood total cholesterol

level.



Table 37. Effect of FEleutherococcus senticosus on blood total cholesterol

level.

Control HD HD+1xAS Xenical

Total cholesterol

63.5+7.5° 08.8+4.5° 83.9+5.2™ 69.6+5.3"
(mg/dl)

1. MeantSEM

2. Different alphabet letters show significant statistical differences (P<0.05).
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Fig 14. Effect of Eleutherococcus senticosus on bone mineral density.

Different alphabet letters show significant statistical differences.

Table 38. Effect of FEleutherococcus senticosus on bone mineral density.

Control HD HD+1xAS Xenical
Bone mineral 0.0483 0.0459 0.0469 0.0482
density (g/Cm?) +0.0006 +0.0015" +0.0003 +0.0006°

1. MeantSEM

2. Different alphabet letters show significant statistical differences (P<0.05).
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Table 39. Effect of  Eleutherococcus senticosus on mean area and

diameter of adipocyte.

Area (um?) Diameter (um)
Normal Control 2786.39+226. 49" 55.38+2.07"
High fat Control 4232.46+513.10° 64.48+3.46"
High fat —Xenical 3524.38+222.43" 62.80+2.08"

High fat - 7}A] 2.7} 2557.26+180.65" 52.70+1.80"
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Fig 15. Effect of FEleutherococcus senticosus on mean area of adipocyte.
NC: normal diet control C: high fat diet control
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Fig 16. Effect of  Eleutherococcus senticosus on mean diameter of
adipocyte. NC: normal diet control C: high fat diet control
HX: high fat diet —Xenical HD: high fat diet —~Acanthopanax senticosus
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1y S 37 GSM Fog dFe A= AWM in situ
hybridization WS o]-&3ste] #Z3A T Fig. 1894 IGF-1 mRNA =3
o] Ml GSM Folatol A, IGF-1
mRNA HdZFe] 4% F7he 2 & F AAH(Fig. 18). A& <]
IGF-1 mRNA & W3S 274712 um)el ¥8) GSM %o (7260 um®)
o] 54% Z7}a+%laL, IGF-1 mRNA & A EFol A tza 937), GSM Fo
T 168702 A 81% =713 tHFig. 18)(P<0.01).
ZAF AR IGF-12 T2 1+ 9 FxAoA dddva 43 o) o
F Az dde v S Ldolry] 95k
T8 FAEAARJ] IGF-19] A S in vitro ME WS o] &ste] QIzE
ZZAE MG-633% 7+4 3% Hep-G2914 RT-PCR #HH S o] g3te] #&atg]
o IGF-1 &3 U44S GAPDH 2d % thnl2 %H| &2 FAEY
MG-63 ZZAE] GSM< 0, 25, 50, 100, 200, 400 pg/mL %=z =23
A FE oEX R IGF-1 Td o] F7kstla, 53] 400 ug/mL &%=l A
= GSM A IGF-1 HA#EFS 100%2 Reks u 226+28%7F F71g
S RYH(Fig. 19)(P<0.05). =3 ZHHE Hep-G2 A& 200 pg/mL 550l
A GSM A2 IGF-1 T8 S 100% = 2 S w 306£40% S7HS 1}
B} tH(Fig. 20)(P<0.01). ¢ A3}EL GSMo| A& gHg e 22
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Fig. 19. IGF-1 mRNA expression in MG-63 human osteoblast cell line that
were treated with GSM. A) electrophoresis of IGF-1 RT-PCR product.
Lane 1: GSM 0 pg/mL, lane 2: 25 pg/mL, lane 3: 50 pg/mL, lane 4: 100 p
g/mL, lane 5 200 ng/mL, lane 6: 400 pg/mL. B) expression ratio of IGF-1
mRNA compared with non-treated control cell. * means significant

difference compared with GSM non-treated control group (P<0.05).
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Fig. 20. IGF-1 mRNA expression in Hep-G2 human liver cell line that
were treated with GSM. A) electrophoresis of IGF-1 RT-PCR product.
Lane 1: GSM 0 pg/mL, lane 2: 25 pg/mL, lane 3: 50 pg/mL, lane 4: 100 u
g/mL, lane 5: 200 ng/mL, lane 6: 400 pg/mL. B) expression ratio of IGF-1
mRNA compared with non-treated control cell. ** means significant

difference compared with GSM non-treated control group (P<0.01).



FHYE G FA] stel, vheel 37 GSME AT BT,
L ERAANES S48 Table 40). %739
1
SUAR FAE LF FAdAE GSM Fo 7+ (1.13 mm)o] thE*(1.09

al
ot Z+7Z; 16.72 mm, 1692 mm= & o] E Ho]

>~l

mm)H ot F2Hel F7HE BITHP<0.01). A5 E IGF-1 FoA =
ole} Z9H FAVE Sttt A AU Bo]l Rauwia g shAIR
GSM Fof<tollA IGF-1 #8]7F S7kstel e Eatstar 43 ZoldA dix
T 2 AolE HolA e AL GSMe #HS Av|ztew FAHHY I
Z9o] oF FA Ui AFgEe] Hrvh HE 2778 dEdAe= GSM F
o] 7(43.0 mg/em’, 12.1 mg)o]l tZT(41.2 mg/em’, 104 mg) BTt F71E W
A FHA ZolE YEMNAUTHP<0.05). ©] Ay N2EZAI G Eo
IGF-1% =5%714d 495 & 4devs Ho Hiael X g

Table 40. Effect of growth-stimulating material (GSM) on bone growth in
mouse.

Treat . Length Width BMD
reatmen (mm) (mm) (mg/cm?)

Control 16.72 + 0.16 1.09 + 0.01 412 £ 06

GSM 16.92 + 0.07 1.13 + 0.01™ 43.0 + 0.5

Values are mean+SEM of 10 mouse.

* ™ Significantly different compared to the value for control groups at
"P<0.05, and “P<0.01, respectively.

BMD: bone mineral density
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Table 41. The body weight changes of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+S.E. P
baseline 25 71.46+2.81
2 week 25 69.82+2.40 0.058
4 week 25 69.70+2.32 0.016
6 week 25 68.79+2.14 0.002
8 week 25 67.45+1.98 0.000

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test

Y. A A #ZFA ¢ (Body Mass Index; BMDol|l v x|+ <3

AAZFAFE AZA BT 2698 kg/molA 8FF 2552kg/m O E 3
1.46kg/m* (5.4%)WHE 7F28kSt 45, 65, 85 Ao EAHoz froF
°1(P<0.05) &¥7F #FE At

o,
BT



Table 42. Effects of the Body mass index of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+S.E. P
baseline 25 26.98+0.94
2 week 25 26.41+0.83 0.113
4 week 25 26.34+0.78 0.013
6 week 25 26.02+0.74 0.004
8 week 25 25.52+0.69 0.000

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test

t}. B 9% (Obesity Index)ol] w1 x]& <&k

FEATHH AAAFT HE2 UE v v EE A FRA] St 128.92%01 A
8FF 122.04% 0.2 W+t 6.83%%HF FHAastAth 45, 65, 8F AlHelA &4
o8 F§9o21(P<0.05) HAE 7} AFEHAT

L

Table 43. Effects of the obesity index of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+S.E. P
baseline 25 128.92+4.64
2 week 25 126.20+4.19 0.134
4 week 25 126.04+3.94 0.025
6 week 25 122.60+3.68 0.001
8 week 25 122.04+3.53 0.000

P wvalue were obtained by the comparison with baseline value using

Wilcoxon signed rank test



gf, HHH| R A&
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Table 44. Effects of abdomenal obesity of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+S.E. P
baseline 25 0.90+0.02
2 week 25 0.88+0.02 0.038
4 week 25 0.89+0.01 0.053
6 week 25 0.88+0.01 0.004
8 week 25 0.87+0.01 0.001

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test

AAFFe A ZA] Ft 2394 kgollAl 8FF 1992 kgo = A 4.02 kg
(16.8%) W= Fastgem HFAHo=Z 05 kg/weeke] FAEHNE UERA

th 65, 85 A A SAH LR 7oA A(P<0.05) HEEA7E BEE AT



Table 45. Effects of fat mass of the volunteers fed the FEleutherococcus

senticosus products for 8 weeks

N Mean+S.E. P
baseline 25 23.94+1.56
2 week 25 22.08+1.43 0.088
4 week 25 23.21+1.34 0.297
6 week 25 21.98+1.15 0.020
8 week 25 19.92+1.39 0.005

P wvalue were obtained by the comparison with baseline value using

Wilcoxon signed rank test

U AAGE VA= 9F

A e AX o] B &S A ZFA] ot 33.14%0 A 8FF 2037% o= Ht
377% (Hz=dH] 114%) W= FHast
s e ATh 65, 85 Al H A
A

32

o

)

WA oR 14%/week® A&

Ao R o7 (P<0.05) #HAa7}
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Table 46. Effects of the percent of body fat of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+*S.E. P
baseline 25 33.14+1.31
2 week 25 31.42+1.54 0.166
4 week 25 33.04+1.38 0.548
6 week 25 31.85+1.21 0.022
8 week 25 29.37+1.81 0.013




Aol FEwFe AIZA] Hat 3170 kgoll Al 8FF 3290 kgo =2 FAAHLRE

mgl= kel S WolA kst (P>0.05).

Table 47. Effects of the total body water of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+S.E. P
baseline 25 31.70+1.83
2 week 25 33.06+1.33 0.518
4 week 25 32.18+1.19 0.2564
6 week 25 32.39+1.17 0.819
8 week 25 32.90+1.27 0.706

P wvalue were obtained by the comparison with baseline value using

Wilcoxon signed rank test

Aol el are AlZA] Hyt 11.98 kgoll Al 85FF 11.97 kgo 2 SAHo=

mgl= kel S WolA kst (P>0.05).



Table 48. Effects of the body proteins of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+S.E. P
baseline 25 11.98+0.48
2 week 25 12.04+0.48 0.872
4 week 25 11.72+0.44 0.172
6 week 25 11.79+0.43 0.692
8 week 25 11.97+0.47 0.920

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test

Table 49. Effects of the body muscles of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+S.E. P
baseline 25 44.88+1.78
2 week 25 45.10+1.81 0.819
4 week 25 43.89+1.62 0.187
6 week 25 44.19+1.60 0.618
8 week 25 44.88+1.74 0.977

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test



uh, AW F1 e mAE gk
Ao WE v 1A A ZAl Hit 264 kgol A 8FF 265 kg2 T
AFoz ouQli= ZFolE Holx] Askth (P>0.05).

Table 50. Effects of the body inorganic compounds of the volunteers fed

the FEleutherococcus senticosus products for 8 weeks.

N Mean+*S.E. P
baseline 25 2.64+0.08
2 week 25 2.66+0.08 0.904
4 week 25 2.60£0.07 0.143
6 week 25 2.62£0.07 0.637
8 week 25 2.65+0.082 0.932

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test
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Table 51. Effects of systolic blood pressure of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+S.E. P
baseline 25 120.20+3.42
2 week 25 117.24+3.10 0.092
4 week 25 115.04+2.31 0.068
6 week 25 114.04+2.91 0.034
8 week 25 113.36+2.47 0.029

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test

. #7189 (DBP)Ol v x& 9
g7 dde Al FA] Hit 77.04 mmHgol A 853 73.606 mmHg o = 743}

© Zg4e HEthP<0.D).

Table 52. Effects of diastolic blood pressure of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+S.E. P
baseline 25 77.04+2.07
2 week 25 75.00+1.90 0.112
4 week 25 74.68+1.55 0.081
6 week 25 74.80+1.87 0.165
8 week 25 73.60+1.81 0.085

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test



b AlZFAl "t 69.04 3]/minl M 8% 7260 3/mino.= Hit 3.563]

/min (52%)%F WebAl= Aol dFEH AT

Table 53. Effects of the pulse of the volunteers fed the Eleutherococcus

senticosus products for 8 weeks.

N Mean+S.E. P
baseline 25 69.04+1.46
2 week 25 72.20+£1.35 0.208
4 week 25 70.12+1.18 0.584
6 week 25 71.28+1.21 0.149
8 week 25 72.60+1.13 0.046

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test

TEHIGE A AA] Ft 10171 mg/dLol A 85FF 10248 mg/dLo = &A% o

2 9u 9l zpolE HolA &kt (P>0.05).



Table 54. Effects of blood glucose level of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+S.E. P
baseline 21 101.71+2.31
2 week 21 102.86+1.61 0.445
4 week 21 103.81+1.78 0.339
6 week 21 106.38+2.58 0.104
8 week 21 102.48+2.74 0.526

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test

sEAY T FAAES AFA FEir 10575 mg/dLellA 8FF 11520

mg/dLo & EAH SR ou|gl= zko]& HolA gttt (P>0.05).

Table 55. Effects of plasma triglycerides of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+S.E. P
baseline 20 105.75+12.24
2 week 20 116.25+12.11 0.151
4 week 20 100.05+8.86 0.502
6 week 20 117.40+15.99 0.520
8 week 20 115.20+14.16 0.526

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test



i dF F FHlsHEd vAE 9%
TEHA dF F FU2HES ARA "H 19467 mg/dLelA 8FF 179.57

mg/dLe 2 FFashs 434S HER ATHP<0.1).

Table 56. Effects of plasma total cholesterol of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+*S.E. P
baseline 21 194.67£8.10
2 week 21 182.57+8.22 0.048
4 week 21 191.52+6.52 0.375
6 week 21 187.24+7.55 0.192
8 week 21 179.57+7.48 0.088

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test

>
oy

}. @35 HDL Zd2HZd v A= o3
HAle] 8% HDL Zd~HZS A ZA] HF 53.86 mg/dLol A 8F3 57.76
mg/dLe 2 EAA R oJuigli= 2po]E HolA &kt (P>0.05).

OH



Table 57. Effects of plasma HDL cholesterol of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+S.E. P
baseline 21 53.86+3.60
2 week 21 55.38+2.52 0.466
4 week 21 57.14+2.88 0.270
6 week 21 56.67+2.92 0.321
8 week 21 57.76+3.48 0.296

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test

ol. % LDL Zd2HEo nx&= F3k
FTEA dF LDL FY2HSS AZA P 11895 mg/dLol A 8F3F 108.30

mg/dLe 2 FFashs 434S HER ATHEP<0.1).

Table 58. Effects of plasma LDL cholesterol of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+S.E. P
baseline 20 118.95+6.26
2 week 20 107.75£6.47 0.024
4 week 20 115.85%5.36 0.538
6 week 20 111.05%5.34 0.070
8 week 20 108.30£5.08 0.057

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test



>

. €% VLDL Zdlzd=d mA= FF

Of

HAle] dF VLDL Zdl&vHE2 AZFA] "o 2065 mg/dLelA 8F%

\\)

2.00 mg/dLo.= FA Ao ou|gl= 2po]S HolA Ut (P>0.05).

Table 59. Effects of plasma VLDL cholesterol of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+*S.E. P
baseline 20 20.65+2.43
2 week 21 22.98+2.33 0.093
4 week 21 20.24+1.69 0.667
6 week 21 22.81+2.86 0.418
8 week 21 22.00+2.54 0.478

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test



Table 60. Effects of atherogenic index of the volunteers fed the

FEleutherococcus senticosus products for 8 weeks.

N Mean+S.E. P
baseline 21 1.63+0.54
2 week 21 1.20+0.46 0.002
4 week 21 1.09+0.38 0.005
6 week 21 1.04+0.34 0.005
8 week 21 1.07+0.34 0.020

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test.
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Table 61.

Changes

o
=

],

of diet

AT,

patterns on the

FEleutherococcus senticosus products for 8 weeks.

volunteers fed the

baseline 8 week P

ZTd (keal) 1315 + 129 1371 + 111 0.334
a A (g) 50.9 + 55 53.1 + 5.1 0.650
A4 (g) 359 + 4.0 378 £ 4.3 0.570
34 (g) 19777 + 21.6 198.3 + 14.4 0.820
Z# (mg) 290.6 + 429 351.3 £ 30.2 0.156

Z (mg) 9.08 + 1.14 9.24 £ 0.75 0.865
JEE (mg) 3083 + 392 2865 + 193 0.307
HEFY C (mg) 66.3 + 14.9 614 + 6.8 0.609
Ze2~HE (mg) 234.1 + 455 2086 £ 224 0.955

Mean + S.E.

P value were obtained by the comparison with

Wilcoxon signed rank test.

baseline value using
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Table 62. Research on the safety of the  Eleutherococcus senticosus

products.
N o o
i 3 12
1] 7 -
Eapeii s A 16 1%01;10204 EN
5 1 4 E%O];ﬁ:‘; ey

% AER &9 E= I35 GPT 848 A1FA] Hit 1059 U/LlA 8%
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Table 63. Effects of plasma GPT activity of the volunteers fed

FEleutherococcus senticosus products for 8 weeks.

the

N Mean+S.E. P
baseline 25 10.59+1.80
2 week 25 11.87+1.16 0.136
4 week 25 8.19+0.84 0.199
6 week 25 9.56+0.92 1.000
8 week 25 9.04+0.85 0.830

P value were obtained by the comparison with baseline value using

Wilcoxon signed rank test
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