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SUMMARY

The root of ginseng (Panax ginseng C.A. Meyer) is applied for medicinal purposes, and
the main physiologically active substances of ginseng are ginsenosides, polyacetylenes,
ginseng proteins, polysaccharides, and phenolic compounds. Diverse researches have been
conducted in earnest since the late 1960s on ginsenoside, which was paid attention as the
effective constituent of ginseng with biochemical and medicinal functions, and the chemical
structure of ginsenoside was clearly confirmed by the studies of Shibata et al.
Furthermore, ginsenoside can be subdivided into protopanaxadiol (PD), propanaxatriol (PT),
and oleanane saponin according to the characteristics of its chemical structure, and so far
the chemical structures of 22 types of PD, 13 types of PT and 1 type of oleanane
compounds have been identified. Several research groups reported that ginsenoside exhibits
the medicinal actions including among others anti—cancer and anti—diabetic activities,
constraint effect on central nervous system (CNS), prevention of arterial hardening and
hypertension, promotion of liver function and protein synthesis, relief of hangovers,
antifatigue, anti-stress, anti-oxidative, and anti-inflammatory activities, as well as
enhancement of immunity. As such,many biochemical and medicinal studies have been
conducted for scientific explanation of the efficacy of ginsenoside, and efforts are currently
being made in various aspects to identify the efficacy of ginsenoside components.

However, although many studies have been done on ginseng regarding the age of root
and regions of ginseng cultivation, so far, no systematic studies have been done on
ginsenoside components of different parts, including flower buds, of the ginseng species.
Moreover, the flower buds of ginseng, which also contains ginsenosides, could be used as
an alternative ginsenosides resource and supplementary ingredient. Therefore, the aim of
the present study was to analyze the contents of ginsenosides in flower buds of P.
ginseng cultivated in Korea (FPGK) and China (FPGC), and the flower bud of Sanchi
ginseng (P. notoginseng cultivated in China, FSGC) using high—performance liquid
chromatography (HPLC).

To provide the basic information on the components of flower buds in various ginseng
types, the content and composition of ginsenosides in the FPGK, FPGC, and FSGC were
analyzed by HPLC. Ginsenoside standards were made on the ginseng saponins of
ginsenosides Rbl, Rb2, Rec, Rd, Re, Rf, Rgl, Rg2, and Rhl, the results were directly
compared to the standard gmsenomdes for confirmation through the HPLC analysis. Total
saponin contents of the FPGK, FPGC, and FSGC were 7.30+0.11, 5.44+0.22, and 5.63£0.02%,
respectively. The ginsenoside Re was found to be a major saponin in the FPGK (3.46%96)
and FPGC (2.73%). However, the most abundant ginsenoside of FSGC was Rbl (3.7496).
These results indicate that the contents of total saponin and ginsenoside Re were
significantly higher in FPGK than those of both FPGC and FSGC, whereas the ginsenoside
Rbl content was significantly higher in FSGC compared with FPGK and FPGC. The
ginsenoside Re is a major physiologically activated substance, which promotes the release
of adrenocortical hormones and anti-inflammatory effect as a dammarane triterpenoid in the
rotopanaxatriol group. On the other hand, the ginsenoside Rbl is the key physiologically
activated saponin of ginseng with suppression effects of the CNS and hypertension.

The ratio of PD/PT was 1.98 in FSGC, higher than 2.5 and 4 times of those of FPGK
(0.82) and FPGC (0.47). These data suggest that the differences in the biologically active
ginsenoside compositions of the FPGK, FPGC, and FSGC can be attributed to the method
of ginseng cultivation and species, which can lead to better sources of ginsenosides for
various functional applications. The results of these studies provide basic information about
the content of ginsenosides in flower buds of various ginseng including FPGK, FPGC, and
FSGC. In conclusion, the flower buds of ginseng showed the possibility of becommg
another new material that has physiologically active function for use in food and medicine.
We expect the results of this study could be used as a valuable reference for the
establishment of a standard for FPGK, FPGC, and FSGC, which can be utilized as
alternative source of ginsenosides.

It was confirmed that contain ginseng saponins such as Rbl, Rb2, Rd, Re, Rgl, Rg?2 and

Rhl. Tt was also reported that other effects of ginseng flower buds include such



physiologically activating functions as anti gastric ulcer, antiobese, Antisenility, antistress,
antiallergic and anticancer effects.

Among others, it was particularly confirmed that ginsenoside Re is contained as much as
approximately 3.5%, supposedly to ginsenoside Rg? by means of biological conversion,
hydrolysis and so forth.

Accordingly, the current study proposes to probe into changes in the ginseng saponin
composition of ginseng flower buds through ultrasonication treatment for the purpose of
developing ginseng flower buds products containing high-concentrated ginsenoside Rg?2.

The current study proposes to examine differences with a focus on the pattern of
saponin contents by comparing and analyzing the distribution of contents of individual
ginsenoside contained in ginseng flower buds added with vinegar, and treated and
processed with ultrasonication, a preparation containing high—concentrated ginseng-activated
prosapogenins such as ginsenoside Rg?2, Rg3, Rgb, Rg6, Rhl and F4, and basic
physiochemical information on the same proposed preparation.

The current study proposes to develop a preparation containing high—concentrated
prosaponigen, a ginseng activated ingredient, such as ginsenoside Rg2, Rg3, Rgb, Rg6, Rhl,
and F4 and examine differences with a focus on saponin content patterns by comparing
and analyzing distribution of contents of individual ginsenoside for the aerial parts of
ginseng samples which were added with vinegar, and treated and processed with
microwave, and provide their basic physiochemical information.

Ginseng saponins that were subject to our analysis included ginsenosides Rbl, Rb2, Rc,
Rd, Re, Rf, Rgl, Rg2, Rg3, Rgh, Rg6, Rhl, Rh4, Rkl, Rk3, F1, and F4, which were directly
compared with the samples and confirmed through the HPLC as shown in Fig.l, and the
average was statistically treated and calculated. Samples were collected at Eumsng,
Choongbuk, Korea, a major ginseng area. A comparative analysis of saponin contents of
the samples indicates that MGEFB-40 reached 6.079%, MGFB-10 5.9243%, and MGFB-50
5.bb28%, respectively, in terms of the quantity of crude saponins in the preparation of
ginseng berries processed with microwave and vinegar as shown in Table 1, where crude
saponin contents of ginseng berry preparations processed with microwave and vinegar for
10 min were measured as relatively high.

The total saponin content, a sum of each ginsenoside, showed that MGFB-40, MGEFB-10
and MGFB-50 stood at 6.079%, 5.9243%, b5.5528% respectively as shown in Table 1,
where the total saponin of ginseng flower buds processed with ultrasonication and vinegar
for 40 minute showed a high saponin content.

It is known that prosapogenin, an ingredient generated as a result of hydrolysis by heat
or acid, has a absorption level better than ginseng saponin glycoside found in the wild,
with pharmacological effects reinforced.

MGFB-40, which stood at 5.2832%, peaked in the total amount of prosapogenin
(ginsenoside Rg2, Rg3, Rgb, Rg6, Rhl, Rh4, Rkl, Rk3, Fl, F4), followed by
MGFB-50(5.0789%) and MGFB-10(4.6747%).

_7_



In the content of ginsenoside Rg?2, featuring wrinkle improving effects in particular,
MGFB-40 peaked with 1.4297%, followed by MGFB-10(1.4150%) and MGFB-50(1.3604%).

On the other hand, when it comes to ginsenoside Rg3, which displays cancer prevention,
cancer cell growth-resistant, hypotensive, brain cell protection, antithrombotic and
antioxidant actions, MGEFB-50 peaked with 1.1766%, followed by MGEFB-40(1.1522%) and
MGFB-60(1.0275%6). However, no ginsenoside Rg3 was found in ginseng flower buds

extracts.

Ginsenoside Re is a protopanaxatriol-type saponin isolated from Panax ginseng flower
buds. Although anti—diabetic and anti—hyperlipidemic effects of Re have been reported by
several groups, its mechanism of action is largely unknown until now. Here, we examine
anti-diabetic and anti-hyperlipidemic activities of Re and action mechanism(s) in human
HepG2 hepatocytes and high—fat diet fed C57BL/6] mice. Re suppresses the hepatic glucose
production via induction of orphan nuclear receptor small heterodimer partner (SHP), and
inhibits lipogenesis via suppression of sterol regulatory element binding protein-lc
(SREBP-1c¢) and its target gene [fatty acid synthase (FAS), stearoyl-CoA desaturase—1
(SCD1)] transcription. These effects were mediated through activation of AMP-activated
protein kinase (AMPK), and abolished when HepG2 cells were treated with an AMPK
inhibhitor, Compound C. C57BL/6] mice were randomly divided into five groups: regular diet
fed group (RD), high-fat diet fed group (HFD) and the HFD plus Re (5, 10, 20 mg/kg)
groups. Re treatment groups were fed a high-fat diet for 6 weeks, and then orally
administered Re once a day for 3 weeks. The in vitro results are likely to hold true in an
in vivo experiment, as Re markedly lowered blood glucose and triglyceride levels and
protected against hepatic steatosis in high-fat diet fed C57BL/6] mice. In conclusion, the
current study suggest that ginsenoside Re improves hyperglycemia and hyperlipidemia
through activation of AMPK, and confers beneficial effects on type 2 diabetic patients with

insulin resistance and dyslipidemia.

The isopropylalcohol fraction of ginseng flower buds promotes collagen synthesis at low
concentrations on not treated with UV. MMP1 was significantly reduced at 0.025, 0.05%
concentrations on Hs68 cell. Therefore, the isopropylalcohol fraction of ginseng flower buds
1s considered that anti-wrinkle effect appeared by MMP1 inhibition and collagen

biosynthesis.
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prosapogening Wl#Eo 2 A4t & )= WhHo =z 4}
]

E3], FA9 ARAQ A4ALEY i A (ginsenoside Rbs, Re)9] 9= 2Fg, 3 Qx| 7] 412
, el g, 71Nl dRstel YA E NEE A9 wrh AAHR] Ao A7)
o] F a3t

2ol Qe Fga oy AEo=m dHF A E U (ginsenosides)& &l &5 A =5

=
o}
F4¢ A8sto] 54 ginsenosided) F%EL F/AAE ATE T -elden we AT}
2
:

o N QO 1 o O

)

THE GFE 4UBY BAE

e
(e
o

Eill

B
£
i
o
kol
ol
o
ol
ot

5 g ¢ sz}ﬂﬂ bz o] Az IOOOOE 7}"* | ]Q
~ -~ : .

Fig. 1. Figure of Ginseng Flower buds
O <litstg]ol= qtsl, Iwdd, AFEE 28 5 Ag@de] FAHAaL, ginsenoside
Rbl, Rb2. Rc, Rd. Re, Rf, Rgl, Rg2 %t o}y floralginsenosides Ka, Kb, Kc,
vinaginsenoside R, majoroside F, ginsenoside I, II, III, floralginsenosides Ta, Th, Te¢, Td,
floralginsenosides A, B, C, D, E, F, floralginsenosides M, N, O, P 2] A&o| £ HiYH

o] oo
AN .

O %3k ginsenoside Re 7} 9F 3.388%9 &2 TRz &=A3E AS B AdTFEHAFE®) o &<l
3199 . [J. Korean Soc. Appl. Biol. Chem.(SCIE) 54(1), 154-157, 20111

O <1438 9] ginsenoside Re ¥ E@|38F2] 7}3] ¢ aA] ginsenoside Rg2 5 24 A X
o7 AZE 4 qlow E AFE(19 %) ginsenoside Rg2, Rhl, F4 5 7|54 A& %
IAES 259 HYE ol&ste /sty 53 E Edstds. (29 7‘13]% o]-&gt 2l
IRAEAD aex g daskE A "2 o9 AXWUY (E9WE
10-2011-0142000), =9 ¢ : 20114 129 26¥¢]
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Saponin glycoside

Treatment
(acid, heat)

Ginsenoside Re
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A2 A AaA A R FAd=s] 2 FEAL £

1. A% d % 2 (ginsenoside Re ¥¢]) 2 713 x4 H3A

a

H

b A% st ANAEY 29

o)

&4

r-1n:

1) A3 As 92 g2 A

OhH 43 A=

Hodgtol ARRE a1y 14t FE(Panax ginseng)e = TH &AM AMiCAuiA, Hd )
5WUA <14tel 4ulE 20109 5¢9 149l AF3tATE AFZEEZS APt s EATA
of xsta vt (Fig. 1.)

() 929 24
99 ARE AUSAT G Skgd A4 B
W 23] FEekel ol wob A4t 5

(scheme. 1.)

S E 9F 65TCoA 95% ethyl alcohol (6L)E 24
=38lo] FAAZX3e] 95% EtOH 92~ 1080gs At

(2) QA A EFY F AU {7

Oh Q4 FE Y ALXd 239 5

14k 312 95% EtOH 9]~ 1080gs 5ol dAEste] #5 Zu 7o ¥il Diethyl Ether'd

Shaking 3ol R Esla whA| EtherE A A%} o] ¥ S 108] * 2] 8l¢] Diethyl Ether
2 (45g), & +E(998g)s 4

AN
13_% Ao stal g2 Fod Fohate] Makal gl

mlo

kel r

W) A4 FF=zHY AA¥EYD 33 Compound I (ginsenoside Re)«] L
e g B8-S =R/ dEsle] Diaion columne] &F&A1Z1 3 30% methanol &2

50% methanol 3% 70% methanol +3,100% methanol #8-S &% 3, 30% methanol TQ
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10g5 ODS gel columnel ZWale] 30% MeOH,50% MeOH, 70% MeOH, 100% MeOH <=3}
Aoz Ae3tHA At FITF4E At oA A& F3= silica gel columne] 7] &
uf [CHCls @ MeOH : H20O = 70:30:4 v/v]lZ ZY3}e] 0.6g Compound I (ginsenoside Re)Z

ARt} (scheme. 1.)

Ginseng flower bud
bkg

Extracted with
EtOH,
concentrated under
vaccum

EtOH ext
1080g

Suspended with H20,
Partitioned with Ether

| |
Water layer Ether layer
997.8¢g 45.3g
Diaion
c.C.,
solvent |

Water MeOH MeOH MeOH MeOH
100% Fr 30% Fr 50% Fr 70% Fr 100% Fr

ODS gel C.C
Solvent I
Silica gel C.C
Solvent

olvent I

compound |
600mg

Scheme 1. Extraction and Isolation ginsenoside Re from ginseng flower buds

N
b o

*Solvent [ : 30% MeOH,50% MeOH, 70% MeOH, 100% MeOH <z} o=
*Solvent II: 30% MeOH,50% MeOH, 70% MeOH, 100% MeOH <x4d oz X
*Solvent II: CHCl; : MeOH : H.O = 70:30:4 v/v

(
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5 @ .9 X 2011.06.15

S I A F HAERS) %JH{\J"*(—?)

2 @ H B 10-2011-0057835 (B4=81& 1-1-2011-0451022- )

20 ¥F ASHED AETHE(2-2004-007362-3) 2 18

ele 89 @ﬁ%(e—zooo—ooow 5)

QU Y ILE DL _

oo @3 %zé_ SH obaA X SRS UYL HY YL SH5L SR8 RE X

s 5 & =

E o R BI(LIER & UA &2 AW oy ‘3—! Sk B
<N % 10-2011-0057835, =9<¥ 20119 6€¢ 15¥¢)E =39
Tk 2 Aol AAgE AR E IRl dA e W (sonicator AHE)S] FAI Y A
H(AA 20am 2ol Im)s A& Abgate] iz Ee& Al=skar Stk
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(3) A% HA=YY F AEUY F7rx B
b A7 2 =2

'"H-NMR spectrometer : 22 H-VNS, A% 3] A}-varian, 600MHz (7] )
BC-NMR spectrometer : 22 H-VNS, A% 3] A}-varian, 600MHz (7] %)
FAB-MS : JEOL JMS-700 D

(}) Compound I 9 ¢ ¢ =32 3sta A

BC-NMR : DMSO-d6, § ppm (Table. 3, Fig. 6. )
"H-NMR :(Fig. 5.)
FAB-MS (m/z) :(Table. 2, Fig. 6-7.)

(h setrz 4

Compond I ¢] TLC Rfgt2 0.5(CHCL/CH3OH/H-0 = 65 : 35 : 8/kieselgel 60 F254 Merk)©]
3(Fig. 5.), UV #3L(254, 365 nm)dlolA o}F wha-S &9le 4 goy, #2 dikow 7}
Aslo] HAARMor WAag oz SlMALE U R FAS = Q%o (Fig.5) High resolution
MSel| A molecular negative #te] 9455404 e S, positivedt= 969.547} Y-gkt}.(Table.
2, Fig. 6-7.) 'H-NMR spectrumd A= § 0.95ppme 238 6 21lppm7-A 8719 methyl
singnale] YWetya Qo § 3473ppmeol A€ doublets I-3¢] anomeric proton®]il, &
3.8563 & 4.436°1 49 doublete FoZEE 7]Q13F= singnal® YEFSCH, § 4109 singnal
< H-129] singnal¥g 2913, 6§ 5.259] singnale H-249] olefinic signald-S ¢ 4 A
t}.(Fig. 5.)

BC-NMR spectrum®l A= C-249F C-257F 124.56ppm3 129.49ppme] A A-AFol| A &2l 5]
onl, dozRE st C-1"'7F 96.86ppmel Al &l ¥ S, C-3+= 77.19ppmell A 2215 %)
t}. (Table. 1, Fig. 4. Yol AH}E2 <A Panax ginseng)25H F& 534
(20S)-ginsenoside Re?] &3 data®t Y A3ttt welA, Compound [ -8 (20S)-ginsenoside
Re® A3t}

2 32
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Fig. 2. Chemical structures of compound 1.

Gc-O
OH

HO

i
’
4
///

O-Glu-Rha

compound [: 20(S)- ginsenoside-Re

*rha : a-L-rhamnopyranosyl glc : B-D-glucopyranosyl
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Table. 1. Chemical shifts of ginsenosides in BC-NMR

Carbon No. G-Re Compound T
C-1 39.43 38.24
Cc-2 27.50 26.34
C-3 78.35 77.19
C-4 39.77 38.58
C-5 61.52 61.43
C-6 74.33 73.17
Cc-7 45.75 44.53
C-8 40.96 39.78
C-9 49.32 48.14
C-10 39.17 37.98
C-11 60.60 59.41
C-12 70.04 68.77
C-13 48.80 47.66
C-14 51.20 50.00
C-15 30.61 29.33
C-16 26.42 25.22
C-17 51.52 50.27
C-18 17.32 16.10
C-19 17.46 16.22
C-20 83.08 81.85
C-21 22.15 20.90
C-22 35.77 34.61
C-23 23.26 21.82
C-24 125.75 124.56
C-25 130.74 129.49
C-26 25.60 24.35
C-27 17.59 16.35
C-28 31.99 29.53
C-29 17.06 15.87
C-30 17.00 15.81

20-Glc 1 98.06 96.86
20-Glc 2 74.95 73.75
20-Glc 3 78.94 77.80
20-Glc 4 71.28 70.19
20-Glc 5 78.20 76.98
20-Glc 6 62.55 61.43
6-Glc 1 101.63 100.442
6-Glc 2 79.18 77.99
6-Glc 3 78.13 76.90
6-Glc 4 72.05 70.87
6-Glc 5 78.06 76.83
6-Glc 6 62.82 61.66
-Rha 1 101.69 100.441
-Rha 2 72.32 71.16
-Rha 3 72.21 71.01
-Rha 4 73.91 72.75
-Rha 5 69.26 68.06
-Rha 6 18.55 17.34
~Gle:B-D-glucopyranosyl, -Rha: a-L-rhamnopyranosyl
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Fig. 5. FAB-MS of compound I (ginsenoside Re)

The MS spectrum of ginsenoside Re by FAB-MS using the NBA+Na

matrix in positive ion mode

7218572 65.9
A

o

Fig. 6. FAB-MS of compound I (ginsenoside Re)

The MS spectrum of ginsenoside Re by FAB-MS using the TEA matrix

in negative ion mode
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Table. 2. The High resolution MS data of the ginsenoside Re

Sample name Mode Matrix Cremical BExact mass Observed Error
formula mass (*mmu)
Tri—ethyl
negative amine C48H81018 945.5423 945.5430 +0.7
(TEA
Ginsenoside Re .
. nitrobenzyl
positive alcoho+Na C48H82018Na 969.5399 969.5421 +2.2
(NBA+HNR)
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2. 7}&5x7A H A3 (Ginsenoside Rg2 i1 % i XAE /W)

B ol AF&3E 214318 (Ginseng Fros, Flower bud of Panax ginseng)y =3 EE 24
oAl 2010 5¥ 140l sl A4EE 10kgE AR A, Ax2E 549 FEANA T
el - AN A3tk

BE ARE WFoE 210 259 A 5, A4 AMEURES v HEST 47
o AFE LS At shabA F g gt Hastal .

o1 A3l E] AXE 727 200g9] Ethyl alcohol 2,000mE 7}8le] 23] b F&5F o 9slo] 7
+E=3lo] Ethyl alcohol dAE ATt A& &k Ax Igo] 282 x 200mlE 71819
ultrasonicator(2LX=7] 1, sk=p)el Har 100CAA] 10, 20, 30, 40, 50, Z1&]al 602 &3 A
g & Z7 1314 Al sk altt

t}. ZA¥ 4 (crude saponin) ZA|

Scheme. 1914 ¥.=nvpe} 7ro] L3 28] AA Z+ 2g9] diethylether 50mlE 713k 14]7F
A 33 253 AAVN(LE7]R, 4020P, R FE:3S, Ao e dE AAS
A& FAtel 323 butanol 50mLE 7Fslo] 2A1H4 33 FEF5tal, dAEE Y] AedE H

=

stel olahetal, At EHS Stol RATUS Ak

Ginseng flower buds
Extract with 95% EtOH dried up

in vacuo.
EtOH Ext.
extracted with diethyl ether with
sonicator
Ether layer Residue
Extracted with
n-BuOH
n—-BuOH .
Residue
layer
HPLC
analysis

Scheme. 1. Fractionation of crude saponin

_29_



2}. HPLC-ginsenoside?] #4]

MArFE U] ek W A ZF AlEY 33 dkE A Ee] Aate] A4E gel st
o BA3vt. %L Chromadex (US.A)EHEE 793 =% 99% o429l ginsenosideZE Ab
&ttt

AF8-3E HPLC &A= Waters 1525 binary HPLC system (Waters, "]3F)o|w, Ay L
Eurospher 100-5 C18P (250+3mm)E A} 3}t

o] &% acetonitrile(HPLCH, Sigma, 7]=7)¥ HPLCE < #°l™, acetonitriled] H|&-& 17
%(0 min)oll Al 25 9(20 min), 42 %(38 min), 60%(85 min) Zg]3. 80 %(95 min)Z T4 S
2 oEEFa vpAT e R v 17%E 24T drens AR 752 29 08 ml, 2=

ulE 79O yv/vis Waters 2487 Dual A Absorbance Detector (Waters, U.S.A.) A&7 E o] &
3t 203nmell Al A Z= 3k T

Table 1. HPLC gradient elution on the separation for each of
ginsenoside standards

Flower bud of | 1ime 0 20 | 38 | 85 95 | 105 | 115 | 125 | 130 | 140

; )
Panax ginsend”| o | 17 | 25 | 42 | 60 | 80 | 80 100 | 100 | 17 | 17

1) Mobile phase :
Solvent A - ACN
Solvent B - water

2) Flow rate : 0.8 m{/min

3) Column : a - Eurospher 100-5 CI18P (Knauer, 3x250mm, Germany), b - Eurospher 100-5 C18 (Knauer,
3%x250mm, Germany)

4) Detector : Waters 2487 Dual A Absorbance Detector (Waters, U.S.A.)
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ol R T i U T 5

Table 30lA ¢} #Zo] % ALE ] <ol SlejA] MGFB-10°] 37.89%°]312.# MGFB-60<
37.86%°] 1 2.1, MGFB-30-2 3661% =24 Z53 107 A A4ksts] AAe] x Alxd 3k
o] A FA =t

7} ginsenoside?] 39 = AFEW(total saponin) $FaFell Qo] A= Table 494 Hi= nieb
7ol MGFB-40°] 6.079%°]1.2.M MGFB-10<& 5.9243%°] %1 9.0, MGFB-501= 5.5528% 2 4]
2o 403 AP A4EE AAe] F AbEdo] B2 S HoFth

Prosapogenin®] &l 9l oj A= MGFB-400] 5.2832% = A 714 H& &3S Jehygloed
MGFB-50(5.0789%), MGFB-10(4.6747%)¢] o2 =& graks vehliich

Ginsenoside Rg22] grakol 9loiAE MGFB-400] 1.4297% %A 713 H&
©o 1, MGFB-10(1.4150%), MGFB-50(1.3604%)2] o2 %*%2 &3S e

Ginsenoside Rgz® 4%, MGFB-507} 1.1766%=Z4 714 %<& 3=
MGFB-40(1.1522%), MGFB-60(1.0275%)¢] <o 2 =2 3aks Jehfglu whde] <14t3}g]
ol ~(MGFB)°l = ginsenoside Rgs7} &5 A Ut}

wrhE d 7teda =<l Ginsenoside Rgs® 7d-%, MGFB-507} 0.4615% 24 7174 & &=
S Uehl o, MGFB-40(0.4286%), MGFB-60(0.3546%)¢] ¢ & =& a#S vhehfglch
whd o] QlakslE A (MGEB)O = ginsenoside Rgs7F & o] A 3kt

Ginsenoside Rge®l 4%, MGFB-40°] 0.2532% =4 7F4 & S Uehylon,
MGFB-50(0.2522%), MGFB-60(0.2032%)¢] <oz =2 3aks vehfglu whde] <l4t3}g]
ol ~(MGFB)°l = ginsenoside RgeZ} &% A Ut}

Ginsenoside Rhioll o] Al= MGFB-40°] 0.83465% =4 74 =2 3
MGFB-50(0.7873%), MGFB-60(0.7298%)¢] oz =& ks vehliich

T3k ginsenoside Fiol 9lo]lAE MGFB-507F 0.5287% 24 713 & 3
MGFB-40(0.5195%), MGFB-60(0.4205%)¢] oz =& ks vehliich

O

kel g4 prosapogenin
A5 424 58

Ha HE
54 Jbg gl s
ol

Ak prosapogenin®. @

T3 Ginsenoside Rgs, Rgs, Rgs, Rgs, Rh; ZL8]al Fy 59
ar 2 33t AAE Mdste 7 Ad EE

o dH o
> Mol

12z & 718t 289 AEE Fo2H AMMAIEY wdAE
Agste] HPLCH o2 7 ES )
Ay Q43R A A A= 408 23 X P A ginsenoside Rgo7F 1.4297%, 50+ =53
22 A] ginsenoside Rgs”7} 1,1766% % il% =
ole} e AFE AEF HW, A4 325 o83 283 AHE prosapogenin ILE %
AA= 714 s 2 AFY 74 A3t 242 &80 7ted AoRE AR, ¥
2 AAE o] &3 AMEL 7eA AT o] ZIthE i vt

ROy
(dt

e

do

e

o

b
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Microwave 00
0 Vinegar
CHy _> -
0
o OH Ho OH
ginsenoside Re ginsenoside Rgs

Fig. 1. Transformation of protopanaxatriol saponin ginsenoside Re to

Rg>
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* g . (MGFDB, ginseng flower bud), b : (MGFB-10, ginseng flower bud processed with ultrasonication for 10
minute), ¢ : (MGFB-20 : ginseng flower bud processed with ultrasonication for 20 minutes), d : (MGFB-30,
ginseng flower bud processed with ultrasonication for 30 minutes), e : (MGFB-40, ginseng flower bud
processed with ultrasonication for 40 minutes), f : (MGFB-50, ginseng flower bud processed with
ultrasonication for 50 minutes), g : (MGFB-60, ginseng flower bud processed with ultrasonication for 60

minutes), h : ginsenoside Re, 1 : ginsenoside Rga

Fig 2. TLC chromatogram of ginsenosides detected from the ginseng flower buds
extracts (MGFB)
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Table 2. The processing conditions of wvarious ultrasonication on ginseng flower

buds extracts

(%)
samples Times (minute)

MGEFB 0
MGEFB-10 10
MGEFB-20 20
MGEFB-30 30
MGEFB-40 40
MGEFB-50 50
MGEB-60 60

Table 3. Content of Crude Saponins in ginseng flower buds extracts

(%)
samples crude saponins

MGEB 78.18
MGEFB-10 37.89
MGEFB-20 34.25
MGEFB-30 36.61
MGFB-40 34.17
MGEFB-50 35.17
MGEFB-60 37.86
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Table 4. The ginsenoside composition of the ginseng flower bud extracts processed

with ultrasonication as time passes

(%, w/w)

Ginseng flower bud processed with ultrasonication

Ginsenosides == rE 0 MGFB—20 MGFB—30 MGEB-10 MGEFB-50 MGFB-G0
Roi | ooy 0 0 0 0 0
1.4692 0.1980 0.2028 0.1344 0.3013 0.2484 0.2338
Rb2 +0.0578 +0.0550 +0.0160 +0.0175 +0.0120 +0.0127 +0.0108
0.0487 0.0558
Re 0 0 0 0 0
+0.0215 +0.0193
5.0902 0.0846 0.1913 0.0147 0.1534 0.0556 0.1146
Rd +0.1663 +0.0240 +0.0063 +0.0023 +0.0044 +0.0013 +0.0079
7.2071 0.6997 0.2626 0.0219 0.2148 0.0987 0.1235
Re +0.0643 +0.0113 +0.0016 +0.0024 +0.0003 +0.0169 +0.0049
0.1109 0.0742 0.0800 0.0337 0.0892 0.0600 0.0760
Rf +0.0300 +0.0059 +0.0052 +0.0015 +0.0089 +0.0026 +0.0023
1.2031 0.1373 0.2538 0.0100 0.0371 0.0112 0.0137
Rgl +0.0136 +0.0012 +0.0025 +0.0034 +0.0017 +0.0037 +0.0009
1.3978 1.4150 1.2245 0.7114 1.4297 1.3604 1.2255
jo +0.0361 +0.0736 +0.0104 +0.0153 +0.0107 +0.0329 +0.0082
0.5501 0.5000 0.3085 0.6170 0.6159 0.5336
2OS_Rg3 0 +0.0112 +0.0107 +0.0020 +0.0056 +0.0060 +0.0046
0.3993 0.4001 0.2820 0.5352 0.5607 0.4939
20R_Rg3 0 +0.0038 +0.0057 +0.0008 +0.0100 +0.0025 +0.0091
Rg5 0 0.3256 0.2317 0.2005 0.4286 0.4615 0.3546
+0.0065 +0.0033 +0.0015 +0.0032 +0.0029 +0.0023
Rg6 0 0.1849 0.1580 0.1084 0.2532 0.2522 0.2032
+0.0157 +0.0105 +0.0047 +0.0003 +0.0026 +0.0033
Rh1 0 0.5788 0.6434 0.4047 0.8465 0.7873 0.7298
+0.0287 +0.0126 +0.0109 +0.0116 +0.0153 +0.0042
Rh4 0 0.0482 0.0350 0.0424 0.0840 0.0802 0.0627
+0.0105 +0.0034 +0.0009 +0.0004 +0.0013 +0.0021
Rk1 0 0.1756 0.1666 0.1224 0.2577 0.2770 0.2215
+0.0039 +0.0049 +0.0007 +0.0005 +0.0021 +0.0012
RkS 0 0.0275 0.0230 0.0297 0.0455 0.0477 0.0316
+0.0077 +0.0043 +0.0005 +0.0015 +0.0015 +0.0018
F1l 0 0.5752 0.3994 0.0365 0.2663 0.1073 0.1813
+0.0837 +0.0399 +0.0076 +0.0179 +0.0092 +0.0192
F4 0 0.3945 0.2986 0.2257 0.5195 0.5287 0.4205
+0.0140 +0.0091 +0.0019 +0.0025 +0.0014 +0.0048
Prosapogening) 1.3978 4.6747 4.0803 2.4722 5.2832 5.0789 44582
Total saponinm 17.539 5.9243 5.0708 2.6369 6.079 5.5528 5.0198

¥ Sum of individual ginsenosides content

Values represent the mean+S.E. (n=3)
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Fig. 3. HPLC chromatogram of ginsenosides detected from the standard authentics
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Fig. 4. HPLC chromatogram of ginsenosides detected from the ginseng flower bud

extracts processed with ultrasonication for 10 minutes (MGFB-10)
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Fig. 5. HPLC chromatogram of ginsenosides detected from the ginseng flower bud

extracts processed with ultrasonication for 20 minutes (MGFB-20)
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Fig. 6. HPLC chromatogram of ginsenosides detected from the ginseng flower bud

extracts processed with ultrasonication for 30 minutes (MGFB-30)
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Fig. 7. HPLC chromatogram of ginsenosides detected from the ginseng flower bud

extracts processed with ultrasonication for 40 minutes (MGFB-40)
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Fig. 8. HPLC chromatogram of ginsenosides detected from the ginseng flower bud

extracts processed with ultrasonication for 50 minutes (MGFB-50)
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Fig. 9. HPLC chromatogram of ginsenosides detected from the ginseng flower bud

extracts processed with ultrasonication for 60 minutes (MGFB-60)
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Bt Abgs ey 914bEE (Panax ginseng)y S =5 &4 Oﬂ/ﬂ XHHH(XH HX}, g3 A)
A3 <Ak 38 E 20059 69 10€e] AFs ATt A= I
Hasla o). (Fig. 1)

Fig. 1. Figure of Ginseng Flower buds

o] A aE AEsg ABE bkgd <A 3EE oF 65TolA 95% ethyl alcohol (6L)Z 24
4 28 FEsko] o g mol Y wHdle] FAPRE] 9% EtOH 2 lkgs E3Uth

. Q4 sy F AEde ¥
(1) <A sle|mre Alxd B3 ==
A4 5HE] 95% BtOH 2 lkg® Tl @ehste] w3 2w7]9] 23 Diethyl Ether'd

shaking 3te] HA&3ta W3 & EtherE Al A3} o] WS- 1038 x2]3le] Diethyl Ether
3 (45g), & - (998g)S AUt F& Awdigtn huka)E g sty Bslal
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(2) 214t FF2FY ALEd #83 ginsenoside Re?] #2

Ao e B8-S S0l dEEe Diaion columnel & & Azl 9 30% methanol # %,
50% methanol 32 70% methanol ¥ & 100% methanol ¥3-2- 3} 3L, 30% methanol + 2
10g5 ODS gel columnel ZWale] 30% MeOH,50% MeOH, 70% MeOH, 100% MeOH <=3}
Aoz AFstEA] At FITF4E ATk fodA] 42 F3= silica gel columne] 7] &
) [CHCl;3 @ MeOH : H:0 = 70:30:14 v/v]lZ =W3}e] 0.6g Compound I (ginsenoside Re)E
A}, (scheme. 1.)

=]

o
=]
o

Ginseng flower bud
bkg

Extracted with
EtOH,
concentrated under
vaccum

EtOH ext
1kg

Suspended with H20,
Partitioned with Ether

| |
Water layer Ether layer
997.8¢g 45.3g
Diaion
c.C.,
solvent |

| | | |
Water MeOH MeOH MeOH MeOH
100% Fr 30% Fr 50% Fr 70% Fr 100% Fr

ODS gel C.C
Solvent I
Silica gel C.C
Solvent

olvent lI

ginsenoside Re
600mg

Scheme 1. Extraction and Isolation ginsenoside Re from ginseng flower buds
*Solvent I: 30% MeOH,50% MeOH, 7096 MeOH, 100% MeOH <=x}4 o 2 =] 3%}

*Solvent II: 309 MeOH,50% MeOIl, 709 MeOH, 100% MeOH <248 o 2 %
*Solvent MI: CHCls : MeOH : H20 = 70:30:4 v/v
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Fig. 1. Inhibitory effect of ethanol(GFB-ext) and

human mast cell line in vitro.

induced histamine release from

Significantly different from the control group, *p<0.05, **p<0.01.
Blank : none treated, Control : compound 48/80 treated only.

Table. 1. Inhibitory effect of ethanol(GFB-ext) and its main component from
Ginseng Flower bud and induced histamine release from human mast cell line in

vitro.

Samples Concentration (ug/ml) Histamine (ug/ml)
blank 3.00%£0.20
cont. 19.9£3.11

Ginseng berry EtOH
100 13.7+£3.67
ext
30 6.63+0.68**
10 11.1£1.74+
3 15.2%£1.39
1 13.6%£0.28

Significantly different from the control group, *p<0.05, **p<0.01.

Blank : none treated, Control : compound 48/80 treated only.
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Fig. 2. Main component(ginsenoside Re) from Ginseng Flower bud and induced
histamine release from human mast cell line in vitro.

Significantly different from the control group, *p<0.05, **p<0.01.
Blank : none treated, Control : compound 48/80 treated only.

Table.2. Inhibitory effect of ethanol(GFB-ext) and its main component from Ginseng

Berry and induced histamine release from human mast cell line in vitro.

Samples Concentration (ug/ml) Histamine (ug/ml)
blank 3.00+0.20
cont. 19.94+3.11

Compound | 100 19.7+0.76
30 0.5440.20**
10 11.2+£0.77*
3 11.9+0.90*
1 11.5+0.80*

Significantly different from the control group, *p<0.05, **p<0.01.
Blank : none treated, Control : compound 48/80 treated only.
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2 | ) A ) 5 | Elob=L2 3 8] = (Thiacloprid)
21 | 7FFAFE2(Cadusafos) 56 | & 9% 7} 5 (Propamocarb)
22 | FAIF-E (Pencycuron) 57 | AL UE (Hexaconazole)
23 | =&)L 2d (Fludioxonil) 58 | EF 9.9 Z8 ] =(Fluopicolide)
24 | 7R 3H Carbosulfan) 59 | EgZFH]E(Triflumizole)
25 | B]&F2prto] =(Thifluzamide) 60 | FAE- I riE(Fosetyl-aluninium)
26 | EFEeP (Flutolanil) 61 | Al s1+HE(Simeconazole)
27 | g% 8 £~ (Tebupirimfos) 62 | o= ¥ 2 (Amisulbrom)

R | EFEZEAIELSN Thfloxystrobin) 63 | o}AlElH] 2] = (Acetamiprid)
29 | ¥.~Zre] = (Boscalid) 64 | E2 =33 = (Chlorfenapyr)
30 | O E % 2 32 (Dimethomorph) 65 = H)F & (Dinotefuran)
31 | &2 22 (Chlorothalonil) 66 | 71H. & (Carbofuran)

32 | "EF22(Tefluthrin) 67 | Z#4H (Clethodim)
33 | &% 3= (Fluguinconazole)

# | FelaR~E 29 (Pyraclostrobin)
35 | obH] E€t 2 (Amitraz)
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dof Bl gE8Re %
S
.

LT
, °|& GC-UECDZ<9 #4&

o
2

]
o] 1Iml9 1,000ug(1,000ppm)S 3t EE
EstE =89 group 1, 29 GC-NPD® #4 7}%

al S = s =23 ¥
=&Y group 3, 4 Z1¥]al HPLC-UVDZE #4738 589 group 522 3ATh o] &
77} 1ml% 100n(100ppm) ©.2 S 43ke] 4£2C W3 u@ stk AHg Aol o E2EAS

Iml% 0.001-10ng(0.001-10ppm) &= 3] A4 5tof AF-&-3}3 T

(th) Al gd-&he] A
2ol oFiEetdd AEad T AR F4 4%, CDFA(California Department of

Food and Agriculture), "])FDA¢] PAM(Pesticide Analysis Method)5 -2 Z%3lo] 433}

FE ANEE AHE a2 Aldsie] 10-50ge2 w3t & Hage] Wil oA EUE
g 200mlg 7h8te] 583k g o AE 3 § oHste WFIHAFEZHVE 40T FE%
A A wF F dmle] 20% otHE/ LR Ao R g3 STt

AA: vlg Florsil FFEZ Ao a2 5mlE 29 2-398 ALe &na
a1, o] FHEF A 20% ofAE/FAkgH 5mIE 2 W oR fE3e] BEth o F A
Fgh 2mlE 29 124 AT £rr 2347 A =tk g )
w7} Aol Aefel Al 20% olAE/AAbE ] SmlE &&3te] U AlE

Azztel] £ AAFT F 1mle] FHEOCR A &3

o
oz Fglvk ®d HPLC-UVDS 24 A|gg4Le v

(8}) Gas Chromatography 443
3T

QA AP EH2 F. 9 & 9 A2 £HoE B4
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<3E. > Operating conditions of GC-uECD

GC-uECD

DB-5 (30m leghtx0.25mm [.DX 0.25um film-thickness)
Column

DB-17 (30m leght<0.25mm [.D> 0.25um film-thickness)
Detector Electron capure detector
Injector temp. 270C
Detector temp. 300C
Oven temp. 80°C(2min)~7C /min-250C -5 C /min-280°C (15min)~10°C/min-300°C (10min)
Injection vol. 1ul
Carrier gas N2(1.2ml/min)
Mode Split(50:1)

<3E. > Operating conditions of GC-NPD

GC-NPD

DB-5 (30m leghtx0.25mm [.D>Xm 0.25um film-thickness)
Column

DB-17 (30m leghtx0.25mm [.D>Xm 0.25um film-thickness)
Detector Nitrogen phosphorus detector
Injector temp. 250C
Detector temp. 280C
Oven temp. 80C(2min)~7 C /min-250C ~5C/min-280C (15min)~10°C/min-300C (10min)
Injection vol. 1ul
Carrier gas N»(1.5ml/min)
Mode Split(5:1)
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(v}) HPLC-UV &A1 8kH
=

3
A el aLA

FTh ARG S8kl BaFYn BaxAe ¥, ¥ Pt

<3E. > Operating conditions of HPLC-UVD

HPLC-UVD

Column Capcellpak C18(4.6mm#*150mm, 5um, Japan)
Detector UV 282nm

Mobile phase 0.01IM S14t+ 58 M /v ekgo] &3+N(40/60, v/v)
Flow rate 1.0 mL/min

Injection vol. 20uL

(1) ¥+%°9 chromatogram

Tl B R oA BEnkel o]l GC-uECDe) 98 #4¢] 715 e group 1 EEF R
Quintozene(PCNB), Chlorothalonil, Tebupirimfos, Aldrin, Dimethomorph, Flutolanil,
Dieldrin, Endrin, Cyazofamid 1#]3. Boscalid®} group 2 ¥ %<2 BHC-a, BHC-8,
BHC-y, Tefluthrin, BHC-6, Cypermethrin, DDT, Azoxystrobin, Fluquinconazole,
Thifluzamide, Pencycuron, Difenoconazole =12 3. Ethylenebis(dithiocarbamate)s & A] &
Aol 7heatlal, gl ¥ F. oA BEniel o] GC-NPDe| 93] #4 7}53d group 3
°l Cadusafos, Pyrimethanil, Tolclofos—methyl, Diethofencarb, Tolylfluanid,
Kresoxim—-methyl, Trifloxystrobin, Carbosulfan %3 Iminoctadine®} group 4%
Metalaxyl, Cyprodinil, Pyraclostrobin, Fludioxonil Z#]3. Fenhexamid 3+ FA]#24 o] 7}

59
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218, Chromatograms of 23 different pesticide standards (GC-pECD)
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<3. > Group of 23 different pesticide standards (GC-pECD)

Group No. W3 ] RT
1 Quintozene(PCNB) 13.614
2 Chlorothalonil 14.967
3 Tebupirimfos 15.356
4 Aldrin 19.067
1 5 Dimethomorph 20.386
6 Flutolanil 24.283
7 Dieldrin 24.700
8 Endrin 25.967
9 Cyazofamid 28.637
10 Boscalid 34.193
11 BHC-a 11.924
12 BHC-8 13.095
13 BHC-y 13.424
14 Tefluthrin 14.701
15 BHC-6 14.727
16 Cypermethrin 26.012
2 17 DDT 26.787
18 Azoxystrobin 28.180
19 Fluquinconazole 33.984
20 Thifluzamide 34.139
21 Pencycuron 34.283
22 Difenoconazole 36.577
23 Ethylenebis(dithiocarbamate)s 36.723

* RT : Retention Time
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. Chromatograms of 14 different pesticide standards (GC-NPD)
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<3. > Group of 14 different pesticide standards (GC-NPD)

Group No. W5 i RT
24 Cadusafos 9.9710
25 Pyrimethanil 13.471
26 Tolclofos—methyl 16.626
27 Diethofencarb 17.038
3 28 Tolylfluanid 18.276
29 Kresoxim—-methyl 19.585
30 Trifloxystrobin 20.138
31 Carbosulfan 20.469
32 Iminoctadine 22.044
33 Metalaxyl 16.837
34 Cyprodinil 17.947
4 35 Pyraclostrobin 19.445
36 Fludioxonil 19.783
37 Fenhexamid 20.190

* RT : Retention Time
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<E. > AR D AHARSY AFEF PAAY
@4l ¢ ppm
il &% G AR G 14k skE A A Q1 At shE]
1 DDT 001 N.D N.D
2 Metalaxyl 050 N.D ND
3 BHC 001 N.D N.D
4 Aldrin and Dieldrin 001 N.D N.D
5 Endrin 001 N.D N.D
6 Carbendazim 020 N.D ND
7 Quintozene 010 N.D N.D
8 Diethofencarb 030 N.D ND
9 Difenoconazole 020 N.D ND
10 Cypermethrin 010 N.D N.D
11 Azoxystrobin 050 N.D N.D
12 Tolylfluanid 020 N.D N.D
13 Tolclofos-methyl 0.30 N.D N.D
14 Iminoctadine 010 N.D ND
15 Pyrimethanil 1.00 N.D N.D
16 Fenhexarmid 030 N.D N.D
17 Cyazofamid 030 N.D N.D
18 Cyprodinil 200 N.D N.D
19 Kresoxim-methyl 0.20 N.D N.D
20 Ethylenebis(dithiocarbamate)s 0.30 N.D ND
21 Cadusafos 005 N.D ND
22 Pencycuron 0.70 N.D ND
23 Fludioxonil 050 N.D ND
24 Carbosulfan 010 N.D ND
25 Thifluzamide 1.00 N.D ND
26 Flutolanil 1.00 N.D N.D
27 Tebupirimfos 0.01 N.D N.D
28 Trifloxystrobin 010 N.D ND
2 Boscalid 030 N.D ND
0 Dimethomorph 3.00 N.D N.D
3 Chlorothalonil 010 N.D N.D
2 Tefluthrin 010 N.D ND
R Fluquinconazole 0.20 N.D N.D
4 Pyraclostrobin 2.00 N.D N.D
B Amitraz 005 N.D N.D
6 Buprofezin 0.07 N.D N.D
7 Cyhalothrin 005 N.D N.D
R Flusilazole 007 N.D N.D
39 Prochloraz 030 N.D ND
40 Dithianon 020 N.D N.D
41 Cymoxanil 020 N.D N.D
42 Clothianidin 020 N.D N.D
43 Thiametoxam 010 N.D ND
44 Ethaboxam 020 N.D N.D
45 Cyfluthrin 010 N.D N.D
46 Fluazinam 070 N.D N.D
47 Tebuconazole 050 N.D ND
43 Mandipropamid 010 N.D N.D
49 Methoxyfenozide 0.20 N.D N.D
50 Metconazole 1.00 N.D ND
51 Bifenthrin 050 N.D N.D
52 Sethoxydim 005 N.D ND
53 Emamectin benzoate 005 N.D ND
54 Etridiazole 300 N.D N.D
55 Thiacloprid 010 N.D N.D
6 Propamocarb 050 N.D N.D
57 Hexaconazole 050 N.D ND
a3 Fluopicolide 010 N.D N.D
59 Triflurnizole 010 N.D N.D
€0 Fosetyl-aluminium 2.00 N.D N.D
61 Simeconazole 070 N.D ND
62 Ammisulbrom 030 N.D ND
63 Acetamiprid 010 N.D N.D
&4 Chlorfenapyr 010 N.D N.D
65 Dinotefuran 005 N.D ND
66 Carbofuran 003 N.D ND
a7 Clethodim 005 N.D N.D

¥ N.D : Not detected.
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5. A3 E 713 E(GFB-JK, 53 A QI4sty olA==2as 73)9 T4
=

7boAE &

(1) M¥x=d Ad

2) Ax v 2574 A4 A d

(3) A ¥ Y human metalloproteinase 1 (MMP1) A 3A] A&

(4) d1EMA &4 AAAE

v A =7

(1) v =g

SpectraMAX190 (Molecular Devices)

(2) Detector

f

X

1 A

Al4g 1 570 nm

(WhH AxE W 25 B AE 450 nm
(h M3z 3 MMP1 A4 A& @ 450 nm
(2} dzt2etAd &4 AlE 405 nm

ok T A

() AESA AR Aggde A e Axdzs
@ AE W 282 A4 AR AREAE Aed Fe Axdx

(3) AZ 0 MMPL B4R AP AREAL ALSA Be ALUET
(4) AehsEAl BRoA AR ARBAL Az 2 gET

2. A

(1) Ax=4d Ald (MTT assay)

(7}) Human fibroblast 212 Hs68 (ATCC; CRL-1635) AX¥E 5 x104 cells/well &
96-well plateo] 533l A X7} vty Ao BFE =S 24A17F 8l &3t

(W) A27E mpel doll F2eh Fof ikl AL 0.1%5-H 27644 3 4g A EE welld
7z
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(th) wjcke] vk 3 ME A tigk d3FS MTT (3-[4,5-dimethyl-thiazol-2-y1]-2,5-diphe
nylterazohum bromide) assay %= Microplate reader® 570nm &3 oA A3t}

o

@2 Az g == A4 A8

(7}) Human fibroblast 209 Hs68 (ATCC; CRL-1635) A¥YE 15 x 105 cells/well®. =
6-well plateol] £33 A7) vty Hol| BRAE T E 244 7F vl L3S}

(W) AZ7F vbe dell B2pgh Sof wjokes AlAs L NESEHAAY A3E BEdE AX AL
£0] 10029 =59 27168 243 w1 & A efstal 24413 E¢F wieFak it

(th) 247 7F H, olFds} AXE 343l ME lysatez @ AS A7 3 5 ELISA kit
(mdbioproducts; Cat. M036007) AF-&3fe] nj o] AAHE Fep7e &Fs =4

(3) A ¥ Y human matrix metalloproteinase 1 (MMP1) A4 A A&

(7}) Human fibroblast 209 Hs68 (ATCC; CRL-1635) A¥YE 15 x 105 cells/well®. =
6-well plateo] &3kl A Z7} vty Wl F-2ZAE 22 24A17F vl s} 9o,

(W) AEZE vpe Aol RSk Sof wjkel-g A AS A PBSE 23] Az 3k & PBSe|4 UVB
(80 mJ/cm2; 312nm)ZAS 33Tt

(th AZx5AAE AaE BEYZ Ax ALEE0] 100%8] s=5H 27169 343 vixE 3¢
7z

(Z}) 48713 H, wigdy MEE 3|43 A ¥E lysate® ol 5 ELISA kit

(Amersham; Cat. RPN2610) A}-&3}o] wjckele] 362 MMP1ES
(4) de2ebA FAAA A3

(7F) Human fibroblast £} ¢ Hs68 A E£Z 10cm dishell & 3= BF3te] 0% 7} ¥ =% Hj<k
=

(W) wixE A AL Triton-X 1000] 0.19%68H+% Tris-HCl buffer (pH 8.0)0.2 AL E 3|54
3 2S5EY U2 AXE A4 g FH 1,000 pm, 4T, 10202 AR s H=d8
A4l E £3tE EaNo=z 39,

(th AxsAAE A3s B2 X AEEo] 100%9] F5H 27169 8|2 8le A2 3%

=

il
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(2h) degtebAle] 71291 STANA (N-succinyl-tri-alanyl-p-nitroanilide)
50 mM3}  37CelA 907+ Hk-g-A] 7] AL Microplate  reader® A3 Ak

Sample group
Elastase activity (%) = ——————————— x 100

Control group

A

140

Bimaa / \

3 I \ S5 W) 4 %)

= \ 0 100

S 80 \

5 . 0001563  100.2201

g . \ 0003125 1026867

b \ 000625 1017111
. 00125 1065192

0 @ o

K o © © & S 0.025 120.701

) o @b g ~ Qo
& FH & ° 005 1495922
concentration (wt/%) 01 20.54585

29 1. GFB-JK9] Alx=74

Hs684 £l GFB-JKE 0.1%%H 05%%8H 27648 vix|= 3d&te] = HZ(0, 0.001563,
0.003125, 0.00625, 0.0125, 0.025, 0.05, 0.1%6) A glsle] 242 H ME 54 fF5& A3
th 0.1%0°l A AZ=524 (2054 + 2.29%)S LERHSI ST 0.05%°]31e] w2l A= AL =7 o]
LERUEA] 2k sk

@2 Az g == A4 A8
(b UV v A g

A EAME

&°] 100%¢%] GFB-JK &% 0.001 ~ 0.000008% —T-3tollA MAE f 444 448 A%
dom Aik= 2860l vER LT

o

N

gAY
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procollagen GFB-JF (UVX 2]X)
140 140

120 - - 120 +
100
H-uy il
B -UV(Ascorbic acid |
50uM) o

100 -+
80 +

0.000008 0.00004 0.0002 0.001
0:= 55 (wik)

60
control

procallagen (%,
& o
[=IE-1-]

procollagen (%)
Tt
=1

40 +
20

18] 3. UV "3 Z Al human fibroblast Z &} A ko] =3}

Ascorbic acid 50uM-g A8 3F M ¥3= control (A B EZAS AP dR Fe AEUERL) WU}
= 23E BYon, 0.0002 T 0.000008% -7l A= control¥t

=
g Hss 5nE w,

A E=2do] vEREA 2% GEFB-JK %5 0.001 ~ 0.000008%9] -zrellA Az W a7 A
4 ARE AEsen A= 2870 YER LT

procollagen GFB-JF (UV{2]0)
200 140 -
__ 120
=
5 150 T 100 1
4 an o
= W -UY = 2
& 100 - T 601
2 e
§ U o 20
a 50 + o -
M Ascorbic acid 0.000008 0.00004 0.0002 0001
50uM
9 55 (wik)
control

183, UV A E Al human fibroblast Z#}24 A A <ke] W3}

o] AA w% F7H2 UV A3 A E(negative control) 3 V3¢S u] =] A-& A

2o $4E FAshe wuTt welH e

(3) AXZ W MMP1 B4 43
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: mmp1l

18 —s

16 ——

14 __—

12 4 .l
g o y=0,0101x+0.7514
G . P R*=10.9942

8 A

0.8 p*

0.6

04 |

0.2

0

0 20 40 60 80 100 120
concentration (ng/ml)

Z1¥) 4. Human MMPl% 5% 9] standard L=

SEE|
UvBO|H2|  4.50495
0 16.68317
0.00625 19.93069
00125 1360396

0.025 10.29703
0.00625 0.0125 0.025
0.05 8.519802
+ UVB (80 mJ/cm?)

(=]
w

mmpl (ng/ml)
= = L=
[=] w [=]

w

o

concentration (wt/%)

2% 5. GFB-JKA 2ol 9] 3k Hs68 celle] MMP1#e] w3}

Hs68A 3o GFB-JKE 0.5%%5-8 27164 wjA = 3A3ste] &= W20, 0.001563, 0.003125,
0.00625, 0.0125, 0.025, 0.05%) X @&to] 48417k #, #jA| ol ¥ MMPIS A3
MMP12 UVBZEAbe] ko] Aol AA Z7iEE 2 FA39Th (4504020 —
16.68+0.53 ng/ml. 0.00625, 0.0125%¢ Fxolds 23 W7 #FEA Lo
(19.93+3.18; 13.60=1.60 ng/ml), 0.025, 0.05%2°] ¥ = = MMPLe] 937 A0S

o] 13} vH(10.30£0.99; 8.52+1.83 ng/ml). *p<0.05

(4) Aot ~ebA &4 AAHA
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120

100
80
60
40
18
0

w/o w/fo 0.00625 0.0125 0.025
substrate elastase

elastase activity (%/concentration)
o

concentration (wt/%)

19 6. GFB-JKA 2ol &3k defiebAl 24 24 W3}

Hs68A 22 5-E cell lysateE &53lo] Ae}~elAlE X Fete Eado= vt E4h9S
71d 3 wg A 7o Al GFB-JKE 0.5%5-H 27164 #X]2 3| ste] w5 H=(0, 0.00625,
0.0125, 0.025, 0.05%) A ejslto] de}ehAl T4 A4S AU oW Ay TRy = 4
SaEAl B4 G4 WEte #RE A ek

=

nh, A 9

M
L

(1) GFB-JK+= Hs684 3o t3dle] 0.05%0]3e] s Iol A MESAo] #awx &Fokv)

(2) Ascorbic acid 50uM-g 23+ A ¥Ei=control (NBEA-E AR &2 A EUET) W}
2o ZgHd S FHEE 2HE lﬂ_‘}igﬁl 0.0002 ~ 0.00008% & &=7-7Fol A= control¥}
Hws] =2 ZFez2l A4S X8 29E HYow, A9HS AHuEshA| &2 AE A

GEB-JKE & Fwold 2o #4e 54 oh a3t vhebate.

I

(3) A1E9 HA

FE 7S UV A3k Al E (negative control)3} B W 3}5]S o AF]AS
el et dwst 27 )

A= e A5k w7 WOlA g

[e]
s

_11-'

(4) Hs68A41 Z ol A /4 5= human MMP12] o] GFB-JK 0.025, 0.06%¢] &&X=olA ¢ 37
Ao A

(5) GFB-JK3= Azt2ebAl B4 @ol obf-d J3Fs nAA okt

(6) GFB-JK= Al#e] AfolAE f8eo Hse8A 2 QdolA ek Aol Zaae &
&3t human MMP12] AAS dAsto = FEA 237k Qviar Avs o)
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Al 3 A 7S AN aHAE

1. A4 339 53 MAAF
7F. A @A
1) &7 A8

Aol ALg3HE rate 5FH Y] A SD rats () 2 JE (Sungnam, Korea)ol A 7913}
th AR FEES plastic rat cageol H#ste] FEAPAHA 23+2T, HHFE 50£10%,
light/dark cycle (12/12 hr)9] =73}l A A3, B3 AlEE AF2o] I3RS o] 4
A2 A AdFD Fob S0 ASAAY. APFEES 1, 05, 0 Az Aol 214k ¥ E F

gk ¥ ethanol (6 g/kg) & 275 stlem 7 A% 2 Normal Control (NC), Ethanol
alone 7 (EA), Ethanol + A& 250 mg/kg F 9+ (ER250), Ethanol + A& 500 mg/kg F o

(ER500) 5 47] 1o = Ui 1§ o 3vte)d Foskqdvh

olstE| G

-1 -0.5 0 1 3 5
| | ] ] ] |
| | | | | |
yzg A e A
£q
(2) A7) A3d
Ao AR mouse ¥ 55789 24 ICR mouseE (F) 28 dE (Sungnam, Korea)ol A
TY9sAY. A esES plastlc mouse cage®l Mt FEAFHAA 23+£2T, HsE

50+10%, light/dark cycle (12/12 hr)e] =3follA AlsetH, =3 AbRs Af=o] AFs=
2 3o AFANZ A dFY T #FHA HALAAL) 7 A8 7SNormal Control (NC),
Ethanol alone w(EA), Ethanol + A& 100 mg/kg F°1(ER100), Ethanol + A& 250 mg/kg
=7 (ER250) 5 47] 2802 Uiro] (2 9 10v+2]) Ethanol (6 g/ke)d A 2E ofd (10
AD, A (6A)o = vro] 2093 ARl skt

(3) FAA F A

o A £4E 93k o FfFHE= 12417 A2 &) m ol
5ozt 94 g & dHE F4d ARSIt 5 dF3E, ofMELYIeE vxE 7Y
ethanol, acetaldehyde =74 kit (Roche, Germany)E T4 38te] ELISA reader (Thermo, USA)
2 A9 7 AEAF

aspartate aminotransferase)E A|¥% = =4 7] E(Stanbio, USA)E T35l A srEA7]

i

i

—

SALT(serum alanine aminotransferase), sAST (serum
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(SMARTLAB, USA)Z A AL ALEA WA we} F4 33T

s Eo|A AZF3 7 F4L 10% neutral buffered formaling AF&3e] A& &4

S AA oA S9E& Agste] FA 5 ome B AHo=E A ESAT o
xylenes ARE3lo] dE}A-S A AR T3, 100%, 9596, 90%, 0%, 70% L322 Z43} A
U}Shematoxylineosin® Q&1 thA] €348 71X Canada balsamo & %31 3

& 1) 4 (Olympus, Japan)S. = #2319t

S~

2
ol T oMHEZHIolE Fx
NC 2§l Hate] F9do=z Z78tdal (0 min: 119, 1781 -30 min: 8¥, 12¥l; -60 min:
7.84], 12.68]) wkA A4k ¥ 250, 500 mg/kg Fo 1FS EALFC vsle] feodom
7+22(0 min: 182, 15%, 23%, 23%; -30 min: 349, 46%; -60 min: 28%, 54%, 626, 14%)% =
AL FAe T o] AFERE AN E GAE Fo] A 60FE] H&ATE= Aol HF F
T ¢3E 9 o ELHE o E vsEE UAATE o] F& & F US

= T YN .
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[ 1]

© min
Alcohol
F' 0.001

[ 31
1
0.8
0.6
0.4
(O3]
ln

l:+|( rL) E+R500

Alcohol

I’< 0.001

NC ra E/R250 E:R500

60 min
Alcohol
P<0.001

w%

0.8 FHEFE

1l i bii i

EA E+R250 E+RR500

a9 2w QaetE Fawdt dad
FHE FoJFE& NCaF Hlste] gEgo
3 a18e Trdwa 77k 7

A7 Foli <13l damageE FAA

0%, 0%= F7F © 7
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o iHi

I’ < 0.001
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2. Ginsenoside Re®] 7t7]% 714 A&

7}, A3

nSL

R
(1) AZ W%

Human hepatoma cell line HepG2+= ATCC (American Type Culture Collection)oll 4] T4 3}
o] AREEFA T A Eu] S 109 fetal bovine serum (FBS), penicillin (100U/ml), streptomycin
(100U/ml) S ¥3%3F Dulbecco’s modified Eagle’s medium (DMEM) )% (Gibco)E A}-&3}%
i COz 7)ol 37°C, 5% COZ7 00 A vl 3} th,

Ao A3 vpe2E 5FHe 4 CH7BLA] v~ (F) 28 dE (Sungnam, Korea)
off A i3S T} Qﬁé%%% plastic mouse cage°l]l HA3Fe] FEAT A 23£2C, A5
% 50£10%, light/dark cycle (12/12 hr)e] Z73lol| A ALS3Y, &3 AR & A {20 433
T2 3l AN A dFY Fek A ASAAL}. AAEELS Regular Diet (RD),
High-fat diet (HFD, atx|"k2]o]¥ o))+ HFD+Re 5 i, HFD+Re 10 i+, HFD+Re 20 i+ % 5

N AFeR rdlen 35 wot wid AT ssivh 7F Ad a2ty yrola AlE

W ¥ F 13 SAssich

Q) DAz

o A B4& A Do A= 1223 A 5 AAssly Add 4L 3000 rpmel A

1087 94 #23 F S F40 Agskt 8% x=9 %‘—*éxlﬂc}, NEFA, Al
=

kit(Stanbio, USA)E T-d3ste] A3t #47]7] (SMARTLAB, USA)&
dz ded w5 w2 insulin ELISA kit (Shibayagi, Japan)E& T-$38t%] ELISA reader
(Labsystems, Finland)® =4 3} %t}.

(4) ko] st Az

A E LA AZ3 7H(liver)S 10% neutral buffered formaling ARg3te] a4 3}
ol #4E& AAH A S=H€HE AFse FA 5 ome #Y AHo= AT ol &
xylenes Ab&3ho]l debd S A AA )AL, 100%, 95%, 90%, 80%, 70% LA Z A3 A7l
t}& hematoxylin?} eosin® 143} 31 ‘jr/\] G448 AH Canada balsamo. 2 %913 %
8} v A(Olympus, Japan) o 2 #2310 v

(5) @ AdFE 9 Western blot

livere} HepG2 cellS lysis buffer (50 mM Tris-HCl pH 7.5, 1 mM EDTA, 0.25% sucrose,
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04 mg/ml digonin and 1.5 mM PMSEF)®} 34 #23& A71 & @A 4 CTolA] 203
13000rpm= == 94 288t awd A7 Bio-Rad assay reagent (Bio—Rad, USA)E
o] g3l ZHAFH FAS @A 30 ugs SDS-PAGEZ ##|3k £ gel membrane ©l
transfer 3}l 5% skim milk2 oA 1A]7F blocking 3+ £ 1:1000 H]&= FAAZ]
primary antibody$} 4 TColAl overnight ¥Fg 3}t v& Tris-buffered saline tween—20
(TBST)Z 3¥ washing3dt 5 1:2000 v]& = 34 A7l secondary antibody$} Ao A 147k
vk A At} o]F TBSTE 3% washingdlal ECL solution (Amersham, Sweden)S ©]-&3}¢]
X-ray Z &9 developing 3} %t

(6) RNA % 3l RT-PCR

total RNAY guanidine thiocyanate-water saturated phenol/chloroform ] %8 o] &3}
of Eysdrt. & =] 9+ total RNAY isoproryl alcohols o]&3le] A7) a Heldh
RNA= 260 nmet 280 nme] FolAd FREE FAske] Ao S RNA lugs
Moloney murine leukemia virus transcriptase®} Oligo(dT)15 primerE o]-83lo] 9 HA} 319
t}. Primer= 20 mM Tris—HCl (pH 8.4), 50 mM KCl, 1.5 mM MgCl,,0.5mMdNTP5x{ cDNA
2183l 25 unit ¢ Tag DNA polymerase”’} %85 o] Qli= 25p09] kg fofo] zZtzbe] &
TE7F 05 uMe] HEE H7bekdvh. PCR 2718 95 CelA] 1+ &< WA, 302 &< 9,
72 ColA 18 EoF A8 3ol & 30 cycle 3t o] %, wh& A ES 05 pg/md ethidium
bromide® ¥ 1% agarose gels ©]83o] 100VelA A7|Hs 3FAL}

$3 TG, NEFAES ZA433S v Re Folw
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Table 1. Effect of Re on blood glucose, Insulin, HOMA-IR, TG, NEFA in mice fed a high fat diet

Blood glucose Insulin HOMA-IR Triglyceride NEFA
(mM) (U/ml) (mg/dl) (mEq/L)
Con 76+02 2727163 91.742.0 562437 641412438
HFD 95+04™ 331.2%179" 139277 779+82" 870.2+33.6™
Res 9504 3138%176 133.1£11.0 741738 787.0x217
Re 10 94402 295.1t126 123.0£7.2 69161 742 5128 4%
Re 20 771037 278.1E8.6% 94942 8% 5494387 707.5+28 37

Values represent the mean + SE (n=6).

A}o] AS B Aijoly of| A
2o AuEo] B H YA N AA Aol = Re FoToAE AWTr AASA EFolE AS
dES 7 ddn) o] A= Qs 7 €Y, TG, NEFA & 43 By ofvg) v ¢ &4
L= ok
. =

RD HFD HFD+Re 5 HFD+Re 10 HFD+Re 20

(3) 7rellA AMPK % ACCe] ¢14k3} el
1% 2% C57BL/6J vh¢-2=¢] kel A pAMPK, pACCe ©¥ld Wa& western blote# 54

3l Aypoltt, @Al K vle} 7zro] HFED<tol| wvlal] 214k3l8] Foito A= AMPK7 &%
oA o7 §A3}A phosphorylation ¥ om ACC 9A] & A &A phosphorylation ¥ ¢4t}
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p<o0.001

—— wF — <
6 150 e ++ Bl T 450 p<0.05
c * 2 — *
g g |
(=9
x 8 g B
= = 100 9 2 00
E ==
< —
= 3 E: il
- E OE
2 = ]
2% s 5% 5
E £
- 4
o G
= o =

S o
pAMPKL_‘,_ai_ltl pACC|.-M-~
AMPK|--i" ACC|! - oy

Actin Ii” - — Actin [ﬁ - —
CON HFD 5 10 20 CON HFD 5 10 20
Re (mg/kg) Re (mg/kg)

1 7 B Eaol #ofstE FrdAES] mRNA levels RT-PCR
2 a3 vagk Folvk, ¥ 364 He wpep o]l 4tbstE] FolwolA AW
(lipogenesis) ## gene 591 SREBPla, FAS, SCD1 % genes 9 ¥wd-2 HFDLH ¥ v wd}
F& ul FASH HFaE As B Ao A #E gene?l PEPCKSF G6Pase %3 74
AE AT ol#d AHEFE A wmAle]= ReZl X WE4 A, G A Sl ZH7F 9

e o

B Re (mg/kg)

CONHFD 5 10 20

LY
— Bl PEPCK

G6Pase

Actin
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(5) Human hepatoma cell-HepG2°] 4 AMPK % ACC¢] <143} &<l

1E AASE 4B oA iz wpeh o] A mAle] = Rew= &, AZE o)EF 22 AMPKe ACC
E dA3A A4ts A#AE 9 28 CollAE AMPK inhibitor$! compound CE 3 2] 319
S W AMPKSF ACC Itbsbrh oAlds &lsiivh o Zdaiz5R¥ IAwAlo]= Re’t
AMPK 4 ZE E3lo] @S vetd + Ad&& sk

RRqoum 24h RegopM - - + +

Time(h) o 6 12 24 Re(uM) o 10 20 40 CompoundClopM -+ -+

e - = == | PAMPK we W= ww W= | pPAMPK |E W e | pAMPK
3‘:" AMPK W | avpx WAMPK

S & ha ba W | pacc MM M | oacc
e e | 24 B9 W | AcC i ACC

e | Actin " w W | Actin S e e | actin

(6) HepG2ol A A ¥k A AAFIAHSREBPL) & 3 target geneoll ] x+= 4%

mRNA 23S RT-PCR Wi o=z 3213tar SREBP1 ¥ 1 target genes 2 mRNA

o A/l o] wrgo] A FEEE A x
A 7+o] Re9l lipogenesis @ 7 x}ol|
o] A=AE Lolrr] 3] HePG2 A Xo] AMPK inhibitor$l!
o

compound CE A lipogenesis geneS¢l SREBP-1, SCD1, FAS7} 713 A&

& AT

Re 40 uM 24h RegopM - - + +
Time(h) o 6 12 24 Re(uM) o 10 20 40 compound CtopyM -+ -+
SREBP1

FAS

SCD1

GAPDH
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3. 23 A A¥BH AA %A L A% AN A

We SD ratsg (F)edeEZFH 743t 17¢ < 2F3AES} B AFHsHEA
A s AgAzl & 2 Ad A}ﬁ 3ttt AT (CON), &3 Ay <last=
(GFB 300 mg/kg), &S5 (ETOH), &3 ¢ <438 Ad+ (ETOH+GFB %

W 259 A A4rslEae Lieber-DeCarli Control Diet® AFHAIAI Y= 1
Licher-DeCarli Diet® 5% olgh&el gXA#A HAANAh &5 Ay Aiss Fol=
Lieber-DeCarli ol &= o] A3 6F F5F AZsddvh. 23 A dastEe
carboxylmethyl cellulose®l £33t 1043 A7 Fo331% )

)3 i Z=27 (ETOH+Silymarine 100 mg/kg) & ZF 6vFg|A 57 2502 Uvslow A
o

o i 45 g dd AHE 1243 22 A7 AAsEA T Mg de 3000

1583 A4 #Eg dHds B4 ARgsidd dF £ Fd2HE(Total
cholesterol), HDL-Z @ ~HZ, FAXH (triglyceride, TG), ALP, ALT, AST A% kit
(Stanbio, USA)E T-943te] Asst £417]7] (SMARTLAB, USA)S& AR&3ste] SA3 91 &
% TNF-a (Tumor necrosis factor-alpha)™= RAT TNF-a ELISA kit (BD Bioscience, USA)
E T3t SAsST

3) 7txA A MDA 2 GSH §%=4

b ZA oA MDA Z%-2 Thiobarbituric acid reactive substances (TBARS) W o= %—?é

3tk 7k =4 1 mle Tris-gE< (pH=7.0)% 21 3 —? ACA 600xg= 105
AAEE AT A o 0.3 mlel 09 mlel TCA €9(8%),& ¥iL 4TCelAl 10,000xg= 5-“5;

A4 2% ?oﬂ 4% 94 1 mle TBA €9 (1%) 025 ml& 23 100CelA 2083 7}
a3t & ALe7tA WA 7]l 2 mle] n-butanols: %*—51 90z% ¢ HEAHTE oA 47T,
3,000xgel A 587 A2 3 T 1 mle butanol =& #3}le] 532 nm ol A
342 malonaldehyde bis(dimethyl acetal)-S X2 3lo] 2
439 (pmol/ mg protein®. 2 EAFFCE @A Ao BCA WH o=z 3§
2 A dx dEYow Y. 3 ZA A GSH (Gluthaione) §HaF
(BIOXYTECH® GSH-400)% =74 38}%t}.

i
N

FHANA A&z 7k 4L 10% neutral buffered formaling AFg3Fe] 1A, o]%

)
£
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W s AR g B8-S AFskal A 5 me] &
ZA-S AAA 7L, 100%, 95%, 9096, 80%, 70% <= hematoxylin 3}

in®&® f@Aste] FstAn A (Olympus, Japan)o.= #HZ3s3th Ol red O 42 10%
sucrose o] wAFAA b ZAH-ES Optimal Cutting Temperature Compound (Sakura

Finetechnical, Tokyo, Japan)2. & ¥w|3t & -20°Cel|A 7 15me ¥ HAHo =z A 2}3h
% 0il red O ¢ hematoxylin®. .2 @3l 3F3tdH v 4 (Olympus, Japan)o. @ #2353t}

xylene®. & 3}

Kol

-
Kol
-

e o
f
Y
i
R
>~
Y

(5) Western blot analysis

Ol

—_

Z]

Ol

o e B8 9E 7k 242 lysis bufferE o] &3Fo] A3 AT @A Ao
Bio-Rad assay reagent (Bio-Rad, USA)E o]&3lo] FHA39 3 A=Fs d9d 20 pgs 8%
SDS-PAGE = #3#% & gelS membrane (Milipore, Cat. No: IPVHO00010)°l transfers}it
5% skim milkZ “F<Zoll 4 1A]7F blocking 3+ ¥ 1:3000 U&= 34 A7l primary antibody
(P-AMPK, AMPK, P-ACC, ACC)9} 4TCeolA overnight 3}t the Tris-buffered saline
Tween-20 (TBST)= 4% washing 3k § 1:50002] W] &2 3] A7l secondary antibody <} 2
Lo A 1AIZF WHg. o] & TBST#Z 4¥ washingdlal ECL solution (Amersham, Sweden) <
o] &3t X-ray #&oll developing 3} t}.

&
le]

o
e

LAt}

6) 7+ =ANA FAAR

A

A

.

7FzA o A total RNAZ 2] E=EASY-BLUE total RNA extraction kite] #t= #e)sls)ar
cDNA 3$HA4e 5pg ¢ RNA, oligo (15)-dT primers 9} reverse transcriptase %5 ©|-&3}9]
#4389tk SREBPlc, FAS, SCD1, GPAT, PPAR-a, CD36, TNF-q, iNOS, COX-2 9] 3
A w&d 2 LightCycler Real-Time PCR System (Roche Applied Science, Indianapolis, IN)2.
Z SYBR Premix Ex Taq &%& AF&3le] 243900 CPNe 539 fAAE59 txao
2 ALE39Th. Primerd T 9 AME2 us3 Zuh. SREBPlc  (Sterol regulatory
element-binding proteins)e] FAF A EdL 5'-ACG ACG GAG CCA TGG ATT G-3/, vl
YA E&5'-TTT GAT TGG AGG CCC AGG GG-3' ; FAS Fattyacidsynthesis)®] =3 A}
Ade 5'-GCA GTC GCT CAT CAA GCT CT-3/, HF38A AME25'-GGC TCA TTT
TCC AGG CTA CC-3’; SCD1 (StearoylCoAdesaturase)®] F3AF A49e& 5-GTG TTG
AAC CTT CCC CGA CT-3', H|FHAF AdL 5'-TGG AGG TAG GGA GGA TCT GG-3;
GPAT (Glycerol-3-phosphateacyltransferase)2] +d3A} M9 5'-GGG GCT TTT TCA
TAA GAC GG-3', H]FA A4S 5'-TAA CGC CTC TTG CCA CAC TC-3'; PPAR-a
(Peroxisome proliferator activated receptor-a)®] FadAF A EL2 5'-TCG CAG GAA AGA
CTA GCA AC-3', H]58AF AL 5'-ATG CAC AAG GTC TCC ATG TC-3'; CD362] F
HAF Ade 5'-GAA GCA CTG AAG AAT CTG AAG AG-3', ¥FIA AEL 5'-TCC
AAC ACC AAG TAA GAC CAT C-3'; TNF-a9 F3A A4dL2 5'-TTA GAG TTG TCC
ACA GTT CGG AGA-3', H|F3A MEd2 5'-ATG AGC ACA GAA AGC ATG ATC-3;
iNOS9|] FyAF A|d2 5'-ATG GCT TGC CCC TGG AAF T-3', v|FHA} A E2 5'-GTA
CTT GGG ATG CTC CAT GGT CA-3; COX-29] FdA} AEL 5'-ATG CTC TTC
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CGA GCT GTG CT-3, vFdAF 4L 5-TTA CAG CTC AGT TGA ACG CCT
TTT-3; CPNel FdAl 9& 5-ATG GTC AAC CCA CCG TG-3', WF3dA A4
5-TTA GAG TTG TCC ACA GTT CGG AGA-3'°]t}. PCR 48 %78 SREBPl-c, FAS,
SCD1, PPAR-a, TNF-a 2] 4% 95TelA 30% <t WA, 50CAA 30% &t &, 72T
A 30% ek S o]l E 40 cycle kil GPAT, CPN, CD36, COX-2, iNOS¢ 4% 95T
oAl 30% ek WA 60TolA 30% Eot B, 72TlA 302 EoF A4S 3o & 40 cycle
EEsA=

RE AY dae Hu+dT A= YeR Y oleE dxw (ETOH) ¥ vlwsdte] B A4
£-9] A& Student Newman Keuls-test® A& slg o P<0.05 ©]3¢ A-$ 994 98 #o]
7F e Aoz #AI T

Table 12 109 &< ARE AT Fos & 12412 AAAA T5 JHe] A5
Ade AFHI} F =AHI FAAHUHTG), Total cholesterol (TC), HDL-C, 8] 94t
(NEFA), ALP, sALT, sAST, TNF-a9] =& vebdl Aolth, dF FAX W2 ETOHT A
CON=oll vl&] fo)&doz Ekow (p<0.001) GFB+ETOH Fo<oAi= ETOH thzie] W
3l 25.7% (p<0.01) wolA= AHE HFUT F FH 2 E (TC)% HDL-C 94 ETOH
oA CON el Bla] fojao=m Hgkov (p<0.001) GFB+ETOH Fof<rolA = ETOH tH
zaro] wlE] olx|= AdE HolA &skvh A4S CONT# ETOH o4 24 <l
ol & vERA] 9kth % ALP, ALT, AST ¥ TNF-a & ETOH 4 CON o v
Aoz Zokor GFB+ETOH FoliolAls ETOH utlxwel wls] 24z 23.8% (p<0.001),
9.0%, 18.1% (p<0.05), 15.1% (p<0.05) Solxl= AxE HolFu o] Ay 233 g
AxeE] AA 7 ETOHZ 24 239 3k 5460 /M 280 &g HojFdt
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Table 1. Effects of ginseng flower buds on blood chemistry in the ethanol-fed rats

CON Ol Al Z| ETOH ETOH+GFB ETOH+
M| X[ (GFB) Silymarine
TG (mg/dL) 59.8+7.3 59.0411.2 70.8+11.9tt 52.643.6* 49.7+12.7
TC (mg/dL) 67.5+34 745435 11374731 1136465 11436
HDL-C (mg/dl)  0.082+0.006 0.086+0.005 0.140+0.0071 0.1400.006 0.140+0.005
NEFA (uEq/L) 386.2449.3 368.6:23.1 361.2£289 384.8+185 202.8+20.1%
ALP (U/L) 179.0+6.4 178.6+8.1 233.8+3.71tt 178247 4%+ 186.8+4 4%+
SALT(U/L) 44121 48.6+19 86.8+3.8t 79.0£58 114.6£22.7
SAST (U/L) 719452 736442 124.0+7.6H 101.6+11.0* 151.247.6
TNF-a (pg/ml) 11608 11.840.8 18.6:0.411t 15.840.5% 19.8+1.4

(2) 7+ 4|4 MDA ¥ GSH A 23}

Table 2 & F A oA MDA, ¥ GSH 54 ZA34E vetd Aotk MDA X+ ETOH
ol CONw-oll ul&] feoldom Zokow (p<0.001) GFB+ETOH Fol oA+ ETOH thZx
of wlal 27.3% (p<0.01) WolAi= AxE HAF GSH 43i= ETOHw oA CON o
vl gl frel A o2 wglo} (p<0.001) GFB+ETOH Folitol A= ETOH dzxTdl Hlal 158.0%
(p<0.01) Folx= AE HoFT)

Table 2. Effects of GFB on MDA and GSH in the liver of ethanol-fed rats

CON GFB

ETOH+
ETOH ETOH+GFB Silymarine
MDA (pmol/mg ok -
protein) 87.9+3.0 81.2+1.3 151.5+8.0ttt 110.1+94 120.9+9.8
GSH(mg/g ok
protein) 75.8+1.8 77.2+4.3 38.3+4.71tt 60.5+4.8 481+5.1
@) 2+ A9 =AFejsts #@
obef L2 ek A A4ksE AAE I 2] Fejel vA= e Ay Aol
th 2golA B upel o] ETOH oA BS A%+ (lipid droplet)Eo] #3 HIAA|X

1.

el
o] Atz Zedt Al A4EE AAVE dEe

23 +ETOH Fojtol A= W37t dA43
oA Awzrel gdd mHh 9lge nol
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ETOH+GFB Silymarine

H&E

Oil red O

CON GFB ETOH GFB+E Sily

-..” p-AMPK

A e e [ AVIPK

— W = | D-ACC

| ACC
| Actin

(4) Western blot analysis

Zov Ag 943 E AAY ISR HEEE7] -0 AMPK activation® ¥ o]
RNEAE 7] §8to] 1+ =404 AMPK activations Western blot Wi o2 =4 &9
o 4 9o A HEnkel 2ol ETOH Edwo] nld GFB+ ETOHNoTol4 = AMPK 7}
& A 3} A phosphorylation ¥ 2™ ACC 9+ & A 34 phosphorylation ¥ %t}

(5) Real-time PCR

Real-time PCR ZA3}o]4 CONso| W]sled ETOHT A lipogenesis ##  geneEs <l
SREBPIc, FAS, SCD1, GPATS geneE®] %L Fojdoz Frvheh vk 255 Al <14t
32+ETOH Fol oA+ SREBPlc #dx e A4y eE AFE HYa FAS, SCDI,
GPATS genesd WL Fodozm A4t (A). CONzel nlste] ETOH oA
lipolysis #¥ gene €<% CD36, PPAR-a2] ¥3HL2 fFodoz 4% diH ETOH o 4|3}
o] GFB+ETOH o4& CD36, PPAR-a £ 44 dde] fojdoz Frietadct (B). 4

O

—_

.
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CON-ol w)3te] ETOHw oA fro] 2o =

Z3# gene £9 TNF-a, iINOS, COX-22] W&
014} E+ETOH Folitol A= dAs A Aast

Z7F8F Wk ETOH o] v)ske] &3 A

Atk (.
0.2 £

olate]l Ao A &3 X7 <14EE AAE ETOHO 98] f=d AHzto] A3k 74
37 oy, B O AAL &F XuH7F A &3 28] dS 7F ZA oA AMPK signaling
pathway & 4 3tA| 7 0.2 A A|ukike] AbslE S308k Ay A 48 JAsta 571
2 957E FAAEY TS Ao R dIEA] AWk 3F 5A4E g Aor F

= il =
SHol 5 AAE =AM ARV AFLR JdEE V240 AEE E8d HAow

7] e 2kt
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4. AA Aol = Red] 7H7]%65 7MA 71428

1atstEle] FAE Reol 7le JHAE24E HepG2 celld A2 olE  AFH A2
CH7BL/6Jo A A H.9ke-. Rer orphan nucrear receptor small heterodimer partner (SHP)]
WE e ZUHAA GRS JAstela SREBP-1C Z1e]lat o]z 9] EFzll FAS, SCD1 ## A
AAF o E FAANFAEE AASA S, oldd &3 AMPKE @431t 0 2 eyt
AMPK inhibitor¢l compound C& ©o]&3le] AF3 5. 5-20 mg/kg/day &F 2= 3
o3t T=AFAME AR Ao Ayel FAS AAE HoAFAE. = EHE A
AL grell A ApEzbs AN A S

A N i
_W W mlo

> oo

A B
120 7
g 100 s
= i .
3 & % S
k) E E
» & 2 60
o e
w5
E ¥ 40
U 204
o
Re () - 5 10 20 -
Insulin (nM) g e ; o
A B C
Re 2o uM 3h RezopM - - + +
Time(h) o 1 2 3 Re(pM) o 5 10 20 compound CiopM -+ -+
D E F
Re 40 uM 24h Reqopm - - + +
Time(h) © 6 12 24 Re(upM) © 10 20 40 compound C 10 M
bt C.AFDH = GAPDH el il C AP DH
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SREBP-fc
Huacleus l Musclear
Tiatasbozation
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v ¥ i Transcriphion
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Gluconseganasis .,l. FAITG Biosynthesis -.,I,..
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FHo s Aolde HEs el A Fa Yl A JzHn .
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7ol HPLCE ®3le] =3 A4 vw - Folstgeh = <A 2 A

1= = = e AN
5 2494, 9)E dAeE Al 4d A 1A &8 AH " FY43ke] Saponin §
g v B35 A3 ZF ginsenoside?] £33l FAFEU(total saponin) S| oA

o A= protopanaxatriol group® dammarane triterpenoid®=4] A9 d s2 & F2 28 g
Zzx4 =2P9 e ginsenoside ReZ} 3.388%, 2.727% % 713 =& staks e,

T3 AR FolAE FFNY AALE, dYAeGET e Yl ginsenoside Rbl
1 3738%= M =2 S YEIUTL

2 =

Table 1014 Wi nhsh 2ol &3 4l <14 shsh 53 2Y4l A4 she] AbtEd F
[ex]

=

L

3l9H protopanaxadiol group¥ protopanaxatriol group® H]&(PD/PT)el oA 3t
=& QIAt #4044, 047)°] wIsiA T A4 sk 1988 et o =4 oF 4w e =
= YERSIT
2 ATE BN vkl A At s 4 318 (Panax ginseng)?t =9 14t 3HE H
A3 3h2](Panax notoginseng)oll whak <IAEW e tideR Fd £7dA HPLC
How 48 A 24t sk AbAol #AIglo] ginsenoside Re®] ghakel glojA d 24k 3o
‘f‘éﬁl %i% gFe ‘%E}%% & Ao, dAM 8= ginsenoside Rb12] el
Fs EbSITh webA, Q4 Sk mrE e
dol Z|thE = A o ofE ”’\XHJ 7}?“ Kol
Table MMo]A] ¥ vle} 7ro] 95% ethyl alcohol® FE3F A7t FALEW ko] o)A
6.86% 5 UEeto] 713 =8 A4 E W SRS WMo FEQla 50% ethyl alcohol® FE3F o~

7} 3.566%, TR F=O] 2.234%2] wolu. B3|, dAeE e F Q42

oir“ﬂ

==

¢l ginsenoside

Redl SJo] A% 95% ethyl alcohol® FZ3F A7l 3388%= 714 o kS e o).
upeba], QA SR 2 RE QMAIE Y-S FEE A9 95% ethyl alcoholZ F+Z3h= o] 7HE
T FE TFES YUY F AAqT
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Table I. The Ginsenoside content of the ginseng flower buds

(%, w/w)
Ginsenosides Ginseng flos
GFK GFC NFC
Rb; 0.716x£0.018 0.761%0.495 3.738+0.053
Rbg 0.636%+0.030 0.453+0.354 0
Rc 0.003%+0.002 0 0
Rd 0.736%+0.050 0.509+0.415 0
Re 3.388+£0.125 2.727+0.021 0
Rf 0.028%+0.002 0 0.270+0.005
Rg: 0.585%£0.020 0.325+0.006 0
Rg» 0.732%+0.038 0.662+0.084 0.802+0.016
Rh; 0.032+0.002 0 0.821+£0.015
Total
6.86 5.44 5.63

ginsenosides”

¥ Sum of individual ginsenosides content
* GFK @ Ginseng Flower buds(Panax Ginseng) cultivated in korea, GFC : Ginseng Flower
buds(Panax Ginseng) cultivated in China, NFC : Notoginseng Flower buds(Panax

notoginseng) cultivated in China

Table I Quantitative analysis of Ginsenosides in ginseng flower buds extracted

under various solvent

(%, w/w)
Ginsenosides Ginseng flos
GFK(E) GFK(W) GFK(50%E)
Rb; 0.716+0.018 0.213%+0.009 0.37940.009
Rbg 0.636%+0.030 0.236x0.027 0.332+0.005
Rc 0.003£0.002 0.001£0.032 0.015+0.032
Rd 0.736%+0.050 0.224%0.045 0.318%+0.025
Re 3.388+£0.125 1.122£+0.008 1.842+0.005
Rf 0.028%£0.002 0.012£0.004 0.012+0.032
Rg: 0.585%+0.020 0.1994+0.053 0.311+£0.007
Rgo 0.732%+0.038 0.212£0.009 0.345+0.007
Rh; 0.032+0.002 0.015+0.043 0.012+0.032
Total
6.86 2.234 3.566

ginsenosides?

¥ Sum of individual ginsenosides content

* GFK(E) : Ginseng Flower buds extracted with 95% ethyl alcohol, GFK(W) : Ginseng
Flower buds extracted with distilled water, GFK(50%E) : Ginseng Flower buds extracted
with 50% ethyl alcohol
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Fig. 1. Figure of Ginseng Flos cultivated in Korea (GFK) and Notoginseng Flos
cultivated in China (NFC)

(GFK) (NFC)
Fig. 2. HPLC chromatogram of ginsenosides detected from the 3 years old Ginseng
Flos cultivated in Korea (GFK), and compared with chromatogram of the 3 years
old Notoginseng Flos cultivated in China (NFC)
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1. Inlet Filter System, 2. Inlet Supply, 3. Heater Fuel Train, 4. Heater Unit, 5. Temperature
Probe, 6. Liquid Feed Transfer Pump, 7. Batch Feed Tank, 8 Booster Pump, 9. High
Pressure Feed Pump, 10. Feed Line Pressure Monitor, 11. Atomiser Assembly, 12. Inlet Air
Header, 13. Drying Chamber, 14. Powder Conveying Line, 15. High Efficiency Cyclone
Collector /Bag Filter Options Available, 16. Rotary Valve / Blow Seal, 17. Fuel Control
Valve, 18. Temperature Controller, 19. Exhaust Temperature Probe, 20. Exhaust Air Fan

a9 2AxTe = 9 A

E AgssE E5Axdd e 3 FEE

A
E5H FEE(10Brix) | ¥FE AFLEA(40Brix) | EFAZH 2A4ED)

5.7 2.7 1.9
* 98 A& oAb 1hv-e-oFe, 558, 9xlvll gt

_89_



4. QA3 S8 NS AT AR FAR AR 2 AdAE

ALgE o] oA AAE AAE g 9

1xpd 5o ol of o] 14ts}E] =
EA HEH O 0510 AE cartridge filterS T38ke] AH o3}

T
WokE FAFERS FHNY A

9 312 95% ethyl alcohol F+E&9 LYF TS oF 10 Brix JEEA 1ol FeHolrh oF 10

Brix A&=9 IHE ke 2l e 558 50-55 CodA AEs5ste] 40 Brix A= w5 Aida

AE AxSA. FHA A7 SAEY EEARR ARA FA4 A A4E s 29l S0
ko3

O

olFA7F wol A= Ao ThEH Aol B FE AT

o438l FAFEFE(12°Bx)S Al Axd sFA44L2AE FJ9AA ALgEAa,
F2 H1(69°Bx), AFH68°Bx), ##(65°Bx), EIHE5°Bx), WF(65°Bx) ¥ w4 (65°Bx), H5o}
(68°Bx) =& WHEAIZFH F4ste] ARSIt vl 3 (Ume flavor, KMC-9302) ¥
%o} (Peach flavor, KMC-9801)2 Comax international corp.Z4%-¥, A& =@ fxxief
(75°Bx)2 (F) 3k ARl A -4 8kad Tt

. astE Sxe AA g 23 A3

AuEMAE)E FEAZE F F /MY E o] 13-14°Bx7t S =& A7kl Al pHE A
& B At 54E aEste] A0nvter xAstauA sl ojul FEske] AREE Q14EhH
=k
[¢]

3} 2°Bx oAtk I vre] #5e 9 a2 AR AT o)
108o2 A% panel discussion H2lol] 23] #FHIE AHAAFA U
ok vy AAGAA Y FAFAA Fogk BrpA| wb]e g BAL

>
o
o
)
i
=)
)
o3
o
AL
Ty
e
vl

(1) gt 1

A5A | sE | Ak ]| i | o= | ma | 9
2 | FEE BFE | FFE | FFE | 55E | 55 | A9
g 50 0.4 0.3 0.3 0.2 0.2 8.0

HiEhH] 12 v o] Aol Aekal 53¢ body#ol F33th Body#ds Fold & =
o) T .

$5 $H AL} W) Ao}

o
i

)
~
fu
ol
2
i)

(2) wigh] 2

_90_



7o
E)

Al

A& 2l

=

R

sol o}

5

8.0

o)
N
Ho

0.1

o)
N
Ho

7o
E)

0.2

ol
N
Ho

ol
N
Ho

0.2

Hj

ol
N
Ho

ol
N
Ho

0.5

A}

ol
N
Ho

ol
N
Ho

0.5

)
s

alil
_ZTc
W

ol
N
Ho

A}

50
] 214

13

- ™

ol
N
Ho

5}

14

2w
i

H

5

.

o)
bl e,

(3) i

5

M.o ‘D.o O
| o0
1 A a
M N <
=1 ,lo o
ol
_Ww W S
Ho
53
nl o o
ol
= S
Ho
~
o S
~ ,lo
sl
_m% i 3
-
=
H_T. w
!

alil
_ZTc
W

1:]1_ H

.

A

(4) i

n

8.0

0.05
0.0075%

0.0075%

]_

0.2
peae.
— 91 —

17 =

°©

°©

0.2

0.2

7H0.06g)
0.2

7R 7)1 7 =

3|

s

0.5
0.2

[s)

T
Hj
0.5

0.5
0.5

S 0.01%=
0.5

A}

0.5
E

<

50
15
50
16
50

}2]

+n

H
+n

H

.

.

1=}
o] Bo}

ATt
(5) o
ol

7§'
(6) o




HighH] 62 vl e 223k o] x2BE o]Fo] FEe dAH]] nte] Fobx o v

gro] Aof wWiAFgE 0.01%= F7HA 71712 3 Th,

(7) wighv] 7

o] b stE | AR Ll i | o= | g® | 9
'd—r]HJE_‘_ = = X1 =1 =5 = =5 =

TE= o= o= o = S = o= 31]—%

g 50 0.5 0.5 0.2 0.2 0.06 8.0

gt 72 BEgolu miio] HI7MHA e &23kal whuba Aut % Q4 E S EE o
282 o]2o] 7|EL7] 5_9}31,} body#ol F=ake] Abatel v E 055g o2 F7HAI|I7| =
BTl ojwjo] pHE 351°]3 Y+ 13.0°Bx(10TC) ¥t}

9

Fol| 8o}
=

oL
ofl o

A& | FEE |55 = B EEE|TE5e| 555 lavor
0.01%
g 50 0.5 0.5 0.2 0.2 | 006 | 0.3 8.0
(w/w)
Mg e 5H MU FEND Bgol FL 001%2 ZAANAG. AAFoE B
o 3k el ££31 Yok BT F 2512 o

o], Egole] ks & 5o Auho]
o]l 13.6°Bx(10TC) % t}.

9) wighv] 9

R AR DT
AN | FEE|EFSE| TS| TFE | 5= | §F52 | flavor
0.01%
g 50 0.5 0.5 0.2 0.2 0.05 8.0
(w/w)

Wighu] 9% 69 Highdlol A F-FHIW mdI¢ES 001%= F/HAFHY. dAdoz vl
ol Azt 9} oA FL shE HYX N @by} Aube] v]&o] ¥k kol body#ol F-
=3l orn e Ao} vl E (055g o2 =

(10) ®ishu] 10 (l4ksgh 143k E 25 HFajev])

o ﬂﬂ Abt H‘H E‘i} ﬂ%‘% Eﬂ‘% o1 A3
AR |22E 558 w38 | vHE | $EE | vEHE
g | 50 |055| 055 | 02 | 02 | 005 8.0

Abel HlE 055g o Z 58 AAASE body Aol AASH ofzt sk 1A &
=2 5 e 582wk Agle]l %35 ol v ojue] pHE 3.790]al 13.3°Bx(10C) %A

_92_



=

(11) HH%LH] 11 (uH/x]u]— cﬂ)‘\:}ﬁ_ﬂ gg }/]%_HHgLH])

o] = g}a /\]-‘i]— H_H E_i} EH% A | owA o Ap )
ANE | FE2E | 5F5E 552|555 | 555 | 555 flavor
0.01%
g 50 0.55 0.55 0.2 0.2 0.05 8.0
(w/w)

A 11e 98 WIFA bodye F-olal7] 91ste] Aol W] BHEL 055z o A
7}0}04 AA A O 2 bodyhs AR, e 223 o] U oo pHE 3.64°]aL,
+ 13.1°Bx (10TC) 3t}
ﬁi;@ (e lk=4 _H;_/\o}u} o] /1\:})} gl uH/q ]
AarskEEH), wigh] 10(14kst et a5

A A 3F S

_93_



[}
=

ol A

&

gtol . A

B2 ot

3
=

FEEES 02 m FFEY XA

)

2 A%

™

EBEY

240

95Coll A 15
Fo] 2Hd AHelmn=z $]9)

G

[e)
Eig e

AF
=

12 A

H
Al
=

3FH

2 %)
el

|2 Ax

i3

[

0§

KeN
=

=9 pH7} 3.9 °]

o<
7 i

i

g

bl Smulel gl

i
G

3
H

= Al

o)
B
—_

s
ios

Z7o 2 g

Vi

Jﬁmo

Mo

o] H&F Ax 3AL Fig 9 2

o =
]jJ_L

Aa-et

53
SO
<0 K

Aot
w M

=
<2 1
0

ol

o}

AX(OT~4C, 1Y)

)

1=}
RN

2(10,000%g, 4T, 10

BREL

o

‘mo

)

==

AH1(95C, 15

NE

ol

s}

Fig. 1. <

_94_



o J) = ol o o B fk
;Y _ﬂﬂoﬁ.mo%u_.fraa
W@ Emv = ﬂ_OI 2,_0 R _ZT.C ‘U| T E#E

oﬁu ,i =T N N —_—
T B ;- ST
5T EELEE Y
= 5 e PR

= R e
Mo o = %
- Lioﬁo%_/ximuﬂﬁ.
S . < Mo MR N gy o T
Eagregyey B T = i o moEs
T I < Wy Bow Mool g
Mo 2 o — ) g 8 R o —m

= < CCIS ld = R
W= o] o= A+ !

N J . T o = R

—_ K —_ i
9 E - o R S = I S T
W B o : i = olo N3 R
op = R w R ~ oy . o O R L

- oo ‘_wlofﬂ ~ DT.E ,Ul % EL _ = »AL

W OEK o o E ~n o N = =0
w o & S gp o B SR o g W
! o]

—_ o N o TR — T
oo : o _zﬂlﬂﬂmw@o@m
o o o m,m = N - ME R oo R — o ol
W e g = = o T okd T
o B = & i o Py B T
= o & - PR < B Qs g
oo in &0 ﬂ}iouaﬂrOEmM@l
K o} o <H o s o T — = e T ab

e e & K o o B o B T & =0 ~3
e~ W T X ~ B
AN W e B oo M Rw oo e
B o) @ Mu@ = = oﬁmﬂlwx%ﬂoﬁﬂ
IR, o I G

— {0 Nl 5 5 |
oo = 3 e B e
T o . T TR In g R

= o w = = omo o PR gm
{jo = = o e ) ) 1# <l Mo = Ta
oo = M I i ° B LT ..mb ™ MM JJo ~ = o
® W ° N i m_d%m%wwﬁﬁ o
% o o vwmx §lvoawmwm oo
- s lo 1 =~ ™ lo
iww_b T oo W nT o Tk
0 o~ W mo %H TR N 2 % m Ho JQM T 7
R LIl - NP SV S
o W T = — o g S = B LT g .
(RN ~ 0N N M B8 T® T

[e=]
=

[}

bol 4

j{ﬂ_

= 55 243 hot

E9] pH7} 3.9 ©]

°©

stk ol

5

A2

=
7 i

T

240

[}

95C oA 15%

[e)

L

Ein

_95_

12 AxT <143

AF
1:]1_ H

£
0.

v

(e}

=

stelth. 3

5

filling© 2 W& AA



J—.NO
Mo
<
K
oz

o

bl ut.

o

s

W< (hot filling)
3zt

% (5ton #E7])

<

A7#(95C, 15%,9n87))

AL 3H0.2um FFEZ A ZH)




A5 A FFE3 R AETAH HA 3

7k 4 AdAg 9 sk AL

1) =l QAR e Ala
(7h A=A = (%) 937ha — (00) 12445 — (07) 17,831 — (08)19408

(L A AF = (%) 11971 — (00) 13664 — (07) 21,818 — (08)24,613
(h & 71 5 1 (%) 214F — (00) 23 — (07) 198 — ()43
(#h A 4k o (95) 28399 — (00) 3727 — (07) 7,35 — (8)7533

wk ) ATEA 2008 AAEAAEF(09W)

(5 2k she) ARk
O o= P 150ge] BHE RS vk
@ asiEle) oF 5 % Y B Bl ARISHA eRet

© 7 ARE TR AT LskEe) RS of#ast 2t

(sl 2 =)
T T "95 ‘00 06 07 ‘08
A4 gk AR 5,600 6,400 9,300 10,250 11,600
v A=

1) A=
P oA FER T34t 5 AR A Amela] el whE AREA] Bo s AFoR Aw|
stfl, AA AvHA L 3Bb% AL AFHATH AkAuE T3l T

() 95 10t 44 7 T4k o4, A =4 58 AT WobHaL, o], aFAY S

o AMUE FF FA

(th) olejgel /b bl Aok Wao] A% o F7}

_97_



100% 2] hg
50% | |
” ] m N
M| S8 | ek | M | M | =M | o | IF [ ZH | HY
02007| 1,040 | 948 | 476 | 782 | 339 | 374 | 609 | 1,063 | 201 | 534
02005\ 911 | 676 | 427 | 568 | 207 | 361 | 578 | 930 | 260 | 398
m2000| 1,018 | 83 | 773 | 433 | 408 | 408 | 367 | 360 | 360 | 353
m1995) 1438 | 957 | 823 | 417 | 563 | 498 | 251 | 146 | 43 | 344
— o)/ AeHEA HlE- 1 (0)3.626—(05)7.2—06)10.7—07)14.3—(0R)186
- A AVEHOR  ABIZE)] Q060 to] TS A AR GE
(2) A AR 2 25
7D Qat ARsrlel AEHAT (&Aoo Z7} Faoln 15haoldt HEIE FUIFE =A F

(th) ‘95 dthim] 1.5ha o]

- 1.5hao] &

(th =9 g+t 2z

E7F ¥5 0 (B

QA 7

T 3@}%-‘5}

= 39 o

=7}
— (‘00) 14.3 — <o5) 215

(‘) 231x1% — (00) 23 — (07) 198 — (08) 24.3

o} o] 27} :

_98_

(‘%) 054ha — (05) 1.07




L= R I B B B o ) B R

K0
ir

K

© K-

//,/

o]

e

7} 5-61d 2 | )

2 FAE V|Fo R 432

O = AuiA

_99_



20104

A4 A A el A FAd D)ol 5 Aakel drf 10kg=

¥
b ek

S

St

3

O x
i=1

=]
=5

9

b

=
o

5¢ 14l A

ojn

o

N

Ao

- 100 -



. ARAE R g

=4

1) 28A=

2= Ao AREgE oy Q1A 3HE (Panax gmseng)L St & Aol A Al (A AL, T
) 39 A 3HE 20051 6l AFBA AL, oot o] AL ARE YFSE ginsenosides
Ao e vl AESSY ZH e Xﬂ%% < (F) d9A EAAGFHe] Haskar ok

(2) A2 xA

Azx3 A FFE MER 3t Al®E 77 100g Aol 95% ethyl alcohold} FHFZ F&

Al Al 2A1ZHA 18] FE35k0] it & ofdlg Fsle] Aot FFHste] AAE ATk
(38) & AF¥4d(crude saponin) FA|(Shibata W)
AA 7y 10ge #H3le] ethylether= 3% g3l A &4 =28 AA

3
n-butanol®Z 33 A3t A& n-BuOH 55 st AgsS skl o
= 33

g oz 3Pt A sEEe FHS F AF¥EU(crude saponin) %O

oA Fd& Ax2E 31 T XS &3] HPLCE AHAlstaL, AWel wel w59 AH
nlaske] AakAbE e a9 A S 7 AlRY 33 wkE Agstel Ayt AdAdS 3l
o BA3vt. %L Chromadex (US.A)EHEE 793 =% 99% o429l ginsenosideZE Ab
£ 3}
[e)

A

£3 HPLC #XA ¥ Waters 1525 binary HPLC system (Waters, 7]=r)olw, &
Gemini 5u  Ciz 110A(Phenomenex, 4.6x250mm, "]=5)S  AFE3IAY. ol &4
acetonitrile(HIPLC+, Sigma, "|=7)3 HPLCE <& 50|, acetonitrile®] H]&-& 17 %°l /\1 30
%, 40 %, 60% 1¥]3l 100 %2 FAH o R E¥Fa wiA o R thA 17% 2 243t
Nems AL 58 £9 10 ml, Z2vtE 2382 uv/vis Waters 2487 Dual N Absorbance
Detector (Waters, U.S.A.) A&E7]E o] &3l9] 203nmolA #HE=31% )

HPLC =7

Pump © Waters 1525 Binary HPLC
Autosampler : Waters 717plus

Detector @ Waters 2487 Dual A Absorbance
column : Eurospher 100-5 C18 (250*3mm)
olFN I B - MHNEYEY
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Flow rate : 0.8ml/Imin
run time : 165 min
inject vol (ul) : 10ul
A=7] - AN 203nm

conditions : gradient

Time Flow A% (ACN) B% (Water)
0 0.8 17.0 83.0
40 0.8 30.0 70.0
55 0.8 40.0 60.0
100 0.8 60.0 40.0
110 0.8 100 0.0
120 0.8 100 0.0
125 0.8 17.0 83.0
135 0.8 17.0 83.0

6) 43 % nF

2 A= dA FEvatel A AMiEL e Q4 stE dE FE H4 2dS 94
371913k 78 ginsenoside?] &% F¥XE X s} LS = L=}
sk Aol s HESe] QI4t shE AR 3 59 HA x4 A
B33 914k AFEW L ginsenoside Rbi, Rbs, Re, Rd, Re, Rf, Rg;©
2ol HPLCE &3le] m&F3 AR vl - AT ?%%Uﬂ(o *’F, 50% ethylalcohol,
100% ethylalcohoDE €8l FEUH(E &, 289 F 2]l Saponin $HE-S
Ha 223 A3} 7} ginsenoside®] 239 FAFE d(total sapomn) shako] glojA = Table 1
o 5| W= nle} o] 50% ethyl alcoholZ & FE3F A27F FALEW FhaFo] glojA] 22.19%
E Uetdo] 718 =2 AR Y FERS B F9la, 100% ethyl alcoholZ & FEF3F oA
7} 21.35%, 7T @ F= 11.77%, 100% ethyl alcohol 53 FF 6.44%2] oAt} 53],
] o

5
QB T QAAE

i- i

¢l ginsenoside Reol o)A = 100% cthyl alcohol® FZ3 A7}
10.35% =2 71 =2 g3e YEhHSIY, 50% ethyl alcohol € F%, 7+ € F%, 00%
ethyl alcohol Z&3 FEF9 woldlvh wapA], <4t s =5Y A2 IS F58 4+
50% ethyl alcoholz & FZF3& Zo] 7MY £ &% &5 I + A
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Table I. The Ginsenoside content of the ginseng flower bud extract depending on

the extracting conditions

ginseng flower buds (%,w/w)
Ginsenoside =FT 50% EtOH 100% EtOH | EtOH Z3}
S d F= d F= d F= =
Rb: 0.8713%£0.1975| 1.7208+0.0257 | 1.4412+0.0090 | 0.2868+0.0294
Rbs 1.0538+0.2453 | 2.0612+0.0310| 1.7960+0.0170| 0.4297+0.0091
Rc
Rd 1.8706+0.3995| 4.0849+0.0453 | 3.5247+0.0351 | 0.7972+0.0134
Re 4.5440£0.9615]9.5842+0.1171|10.3496+0.1206| 3.4558+0.1420
Rf 0.0591+0.0207 | 0.15504+0.0035| 0.1435£0.0437| 0.0340£0.0028
Rg1 0.8099+0.1994 | 1.8351+0.0355| 1.8351£0.0355| 0.8271£0.0677
Rge 0.5294+0.1344 | 0.45451+0.0155|0.4697+0.0123| 0.1459£0.0082
20S-Rg3 |0.2216%£0.0504
20R-Rg3 ]0.1511+0.0404
Rgb 0.1415%+0.0205
Rgb6 0.0314+0.0140
Rh1 1.0681£0.2988 | 1.6228+0.0448| 1.3151£0.0328 | 0.3189+0.0139
Rh2
Rh4
Rk1 0.0295+0.0109
Rk3
compound k
F1 0.1864+0.0363|0.4617+0.0399 | 0.4774£0.0158 | 0.1484£0.0064
F4 0.1654%0.0372
Total
. L 11.7645 22.1918 21.3523 6.4438
ginsenosides
Diol/Triol” 0.5844 0.5492 0.4634 0.3070

¥ Sum of individual ginsenosides content
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Fig. 1. HPLC chromatogram of ginsenosides detected from the 3 years old Ginseng

Flower bud(distilled water heat prcessed extract)
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Fig. 2. HPLC chromatogram of ginsenosides detected from the 3 years old Ginseng
Flower bud(50% ethyl alcohol heat prcessed extract)
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Fig. 3. HPLC chromatogram of ginsenosides detected from the 3 years old Ginseng
Flower bud(100% ethyl alcohol heat prcessed extract)
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1000ppm Fx=g S A 89U o] TEg NS 727 0lni® FHdle] EaAS wrEo] 7 AE
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(2)HPLC-ginsenoside 2] ¥4

2 1 Y9 278 &gste] HPLCE AASa, AW we EFs 4
A omlaske] akbabxdel S ¥ xS 4 AR 33 W @é‘ﬁw ko] HBAHE &
A

i
A=) —
Qldle] H-A131¢iv). % Chromadex (US.A)EHE 793 <% 99% o]49 ginsenosideZ

AF8-3E HPLC &A= Waters 1525 binary HPLC system (Waters, "]3F)o|w, Ay L
Gemini 5u C18110A(Phenomenex, 4.6x250mm, 7|<7)S AREEFATE o] 542 Alacetonitrile,
HPLC+H, Sigma, V=)t B(water)2] ¥] &S 17% A0 min), 3026 A(40 min), 40% A(70 min),
10096 A(R0 min)® A8 oz =83 vpxHo g v 7%= 24390}, A= 4
<, 52 59 08 ml, ARvFEIHLS uv/vis Waters 2487 Dual A Absorbance Detector
(Waters, US.A) AE7]E o] €39 203nmol A A &3 U

Fig. 5. Calibration curves of ginsenoside standards
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5 A8 ¥53} 97-(24)F prosapogenin A& AW o)

3 & F=sklal, ofds ods 70Tl #HY w38kl 95% EtOH (Ethyl
o

HAA (sample) 7} 10gS FH st TiHFol dEste] EH2d 7)o 9, diethylether 250ml=
33 A3l A8 EHAE AAS & FrHEFo FXE38 n-butanol 250mE 33 * ]}

22 n-BuOH F& 3kl e 3hlvh ol e 22 AFdoz 3n. dds=
2o dake x AL¥EY (crude saponin) FO.7 A

AelA @& oxg 1 5V 2108 830l HPLCE AA 3w, Ayl wet E355t 4
A owlaste] QIAALE W] S B xS A4 ARG 33 vk dRste] Ao AFAS &
Q13to} A3t EE2 Chromadex (U.S.A)9 Ambo (Korea)Z25-H T3 % 99% ©]
AFel ginsenosideE AF-838} %3t

AF8-3F HPLC #A3= Waters 1525 binary HPLC system (Waters, "]3F)o|w, HHL
Eurospher 100-5 C18 (250+3mm, =5 ¥)& AF&3A T o] A< acetonitrile (HPLCH, Sigma,
H]%)ﬂ]' HPLCE S5 °]™H, acetonitrile®] H]&-& 17 %olA 30 % (554, 40 % (80%) L&

3l 60 % (1368)= A4 o s w8 v o g A 7%= 2439t dAfees 4
<, 52 59 08 ml, ARvFEIHLS uv/vis Waters 2487 Dual A Absorbance Detector
(Waters, US.A) #HAE7]1E ol &3l 203nmolA 7 =319tk

FF
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238 4k AF¥X WS ginsenoside Rbi, Rbe, Re, Rd, Re, Rf, Rgi, Rgs, Rgs Rgs Rges Rhy,
Rhy, Rk, Rks, Fi 2183l Fy o]l om, o|&& Fig. 2.9k o] HPLCE $3te] ¥ A3 ¥
al - SFQlskal ek ]*&3}9 =3
Qlak AFEW O Ttk B X = Table 1914 HiEnle} 7o) EAEY (total saponin)S 43
ginsenoside o] & FAIRA, FAIXEUL ke SAbo]l 2351% %A $4Fe] 1.520% K.t}
o TS YERUT
protopanaxadiol group¥ protopanaxatriol group®] W& (PD/PT)el dojA= ZAko] 3.630
o=z ZAabe] 1508K T oF 24¥] & v&S YERAY. Aoz FA4ES Ao
protopanaxadiol group ginsenosides (ginsenoside Rbi, Rbs, Re, Rd, Rgs Rgs, Rki)7} & —8—
= &S YRS

olef e Ade 2000d g wol Hagk Ak QAAALEW ATl A o
protopanaxatriol group®] < &S YERAU R Had o, B Ao A = 2005 kilﬂ_
Q14+ prosapogenin A% & ginsenoside Rgs, Rgs Rhs, Rki, Rks, F1, F.2 A Zo] F7}38

B B8 Az 3 5o Ao Hold s HoFEgiuh

3 o oJsle] AAHE ATE F A EgNECRA, FEF @ Ty AAgE”

S yEtar &E 7 214k prosapogenin (ginsenoside Rgs, Rgs Rgs, Rgs Rhi, Rha, Rki, Rks,
Fy, Fo) 79 ko JojAx s S4bo] 1.799%, 42 0.681% =2 A Z4to] 4T oF 2.64]

4 <

nol'

Al

_1[0('

O_u L rlo

Fake]l AZ=AE Ho| e 24k A i
o] A= ginsenoside Rb1&] H-¢, S4Fo] 0.281% %2 Z5-4H29)
0.157% K.t} oF 1.84] ¥ TS HoF%13, ginsenoside Rgy A% F4bo] 0.202% = =
9] 0.015%X.t}F oF 1358 2 s vEhl Atk

Hil
L
:i‘é
OSL
—_>il‘4
03:
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Table I. The composition and contents of ginseng prosapogenin in Red and Black Ginseng

(%, w/w)
Ginsenosides Red ginseng Black ginseng

Rby 0.281+0.005 0.157+0.003

Rhb2 0.086+0.000 0.098+0.007

Re 0.048+0.006 0.120+0.005

Rd 0.057+0.000 0.082+0.007

Re 0.108+0.003 0.013+0.001

Rf 0.057+0.001 0.067+0.001

Rg1 0.202+0.003 0.015+0.001

Rg? 0.029+0.000 0.076+0.002

20S-Rg3 0.195+0.002 0.652+0.008

20R-Rg3 0.136+0.003 0.385+0.004

Rgbh 0.089+0.002 0.281+0.003

Rgb 0.002=0.000 0.01120.002

Rhl 0.184+0.007 0.248+0.007

Rh4 0.007+0.000 0.024+0.002

Rkl 0.022+0.000 0.068+0.000

Rk3 0.003+0.000 0.014+0.001

F1 0.004+0.001 0.003+0.002

T4 0.010+0.000 0.037+0.001
Total ginsenosides® 1.520 2351
Diol”/Triol 1.508 3.630
Crude saponin 5.289 7.528
Prosapogenin®’ 0.681 1.799

¥ Sum total of individual ginsenoside contents
Y Ginsenosides Rbi1+Rbs+Re+Rd+Rgs+Rgs+Rk;

¢ Ginsenosides Rg-+RgstRgs+Rgs+Rhi+Rha+RK +Rks+Fi+F.

Values represent the meanzS.E. (n=3)
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Fig. 1. HPLC profiles of ginsenosides detected from Red and Black Ginsengs
(Red ginseng)
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= =
F4(3.881%) %2 %% F 38 HPLC WMoz 3ls 9t}
@® HPLC %37

Pump © Waters 1525 Binary HPLC
Autosampler : Waters 717plus

Detector @ Waters 2487 Dual A Absorbance
column : Eurospher? 100-5 C18 (250+3mm)
olFN I B - MHNEYEY

Flow rate : 0.8ml/Imin

run time @ 135min

inject vol (ul) : 10ul

A=7] 0 494 203nm

conditions : gradient

Time Flow A% (ACN) B% (Water)
0 0.8 17.0 83.0
25 0.8 25.0 75.0
50 0.8 40.0 60.0
105 0.8 60.0 40.0
110 0.8 100 0.0
120 0.8 100 0.0
125 0.8 17.0 83.0
135 0.8 17.0 83.0
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gt el AslE guiEae] QAT 3
%, w/w)
Ginsenosides %53 X8 ¢l14+3lz)
acetone ethyl acetate chloroform 1sopropanol
Rg1 0.959 0.378 0.104 0.768
Re 1.120 0.082 0.368 2011
Rf 0.367 0.041 0.213 0.414
Rb: 1.388 0.733 1.150 1.094
Rg- 6.598 1.671 - 8.234
Rhy 6.073 3.759 2.494 5.749
Rb2 6.615 5.806 4.147 5.102
F1 2730 1.487 2017 4.318
Rd - - - -
Rgs 0.710 0.301 0.115 0.792
F4 4,083 1.553 0.117 3.881
Rks3 1.676 1.612 2412 1.096
Rh, 2.486 2.647 4544 1.612
20S-Rg3 8.103 2430 - 6.996
20R-Rg, 5924 1.910 0.891 5.188
Rk; 3.227 2073 - 2.352
Rgs 4545 2905 0.131 3.248
compound k 0.113 - - -
Rh2 1.630 1.761 1.368 1.105
Total
. B 58.348 31.148 20.070 53.960
ginsenosides
Diol/Triol” 1177 1.302 0621 0.869
A5Rg; +RRg 14.027 4.340 0.891 12.184
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(ethyl acetate %8 HPLC Al14)
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3pEE AAAEAD ARAFE Ax
AR x4
e
D.I-Water 54.19 16.26 54.19 % =
EDTA-2Na 0.020 0.01 0.02 Aol EA(TFE)
Hydrovance 2.000 0.60 2.00 HaA
Glycerin 1.000 0.30 1.00 R A
1,3-BG 5.000 1.50 5.00 R A
Hyaluronic Acid 0.050 0.02 0.05 =g A
Na-HA(1%) 3.000 0.90 3.00 R A
Phospholipon 80 2.000 0.60 2.00 534
0.00
Macademia Nut Oil 4.000 1.20 4.00 Rl
TCG-M 2.000 0.60 2.00 oY
Arlacel 165 1.000 0.30 1.00 T3HA
Vit. E Acetate 0.100 0.030 0.10
Cremerline PURA 3.000 0.90 3.00 =g A
BHT 0.020 0.01 0.02 Absl A A
Reliefer 2.000 0.60 2.00 A= 8HA|
CEH 1.000 0.30 1.00 S Y (Ester Oil)
0.00
Bioneat 0.420 0.13 042 S A
Glyeacid Eco 3.000 090 3.00 A A FJAFA
0.00
Vitacerasterol 1.000 0.30 1.00 H5A
Aqua Touch L 3.000 0.90 3.00 AHE3E FNALA
0.00
P. Water 2.000 0.60 2.00
L-Arginine 0.200 0.06 0.20 Gel F8A
0.00
Seppic Plus 400 1.000 0.30 1.00 ASA
0.00
259 43 29 1.00 0.30 1.00 7154 95
1,3-BG 8.00 2.40 8.00
0.00
0.00
0.00
0.00
0.00
Total 100.00 30.00 100.00
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59 A3 Q4F3}E isopropylalcohol 3

(2) HPLC =74

Pump © Waters 1525 Binary HPLC
Autosampler : Waters 717plus

Detector @ Waters 2487 Dual A Absorbance
column : Eurospher? 100-5 C18 (250+3mm)
olFN I B - MHNEYEY

Flow rate : 0.8ml/Imin

run time @ 135min

inject vol (ul) : 10ul

A=7] + A9 203nm

conditions : gradient

Time Flow A% (ACN) B% (Water)
0 0.8 17.0 83.0
25 0.8 25.0 75.0
50 0.8 40.0 60.0
105 0.8 60.0 40.0
110 0.8 100 0.0
120 0.8 100 0.0
125 0.8 17.0 83.0
135 0.8 17.0 83.0
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Z53 A7 243¥ isopropylalcohol ¥ 2] QAAAL¥EY Sk

(%, w/w)
Ginsenosides DIeiotE| SHEE A
Rh; 10.73340.9184
Rb: 0.149+0.0018
Rbg 3.685+0.4102
Rd 9.20240.5111
Re 2.168+0.0932
Rf 0.190+0.1233
Rg 0.527+0.0419
Rgs 5.409+0.0938
20S-Rg3; 7.49140.3291
20R-Rg3 4.00140.2252
Rgs 4.855+0.2858
Rgs 1.08440.0555
Rh; -
Rh4 1.250+0.0053
Rk1 3.257+0.2227
Rk3 0.841+0.1376
compound k -
F1 1.02240.0264
F4 2.573+0.0040
Total
. D 58.437
ginsenosides
Diol/Triol” 1.265
205-Rgz +20R-Rgs 11.492
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(1) }\] =2
Al FAM A )
Al FB (] 2= A5 )

A( A AE): 13-WR0001
B(th 241 35): 13-WR0002

HYAE F aFoR wrel AE A% AF BE nEE 9XE F 1§ AR
woE RXsH] gk 9790 Al F 2(EHE Bkl AE AR, HPS erbdle
AE BE m¥sgod 19 28 obd, AY A% F AW vl AgFe w2/
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ALY G T8 A7AE FARE 71eA 3] AMge S9eklal Holu vhAX &

et

o}

B
o
NE,
o,
N
N

(1

kol

b e 7}

Ao 7} 75 AR 288 Be 39 sl F BKYM, IvS)e] £H® A7l ¢
3] o] A (Double-blind test)2.2 B 7} 3t th AAA LA A ZA0F), 45, 85, 12F 4
I Fo 2 AYe wWEd JAAEE WHeE 7Y FF AEE global photodamage
score(Q:none, lnone/mild, 2:mild, 3:mild/moderato, 4:moderato, 5:moderato/severe, 6:severe,
Tvery severe, ref:Arch Dermatol vol.127(8):1043-1051, 2001)oll <A 3lo] H7lesict F AH
7ol H7tol Afol7t & Aole BEAE W GAE, 95 o) 5 dAE A4
Sl Sob Wb BREE e 2o

B 5S¢t 7} (visual assessment)

* Wrinkle grading
Omnone(FE%1S), lnone/mild, 2:mild, 3:mild/moderato, 4:moderato, 5:moderato/severe,
6:severe, 7:very severe(FE%S) (ref: Arch Dermatol vol. 127(8):1043-1051, 2001)

= =
0---1---2---3-—-4---5---6---7 0---1---2---3---4-—-5---6---7
none mild moderato  very severe none mild moderato  very severe

(b B A

O H<F H7te} gEo Sk 3y Ao HExAQl whHo =z FgARE YA
T5 298 ddaAPAE B 2HAES} ded e TAE 7 EHINIKON D200
JAPAN)E o] &3l 2 Heo] w7 A A FgARE FYGE AT st E

[} }_ f=anal
Aokl Al B FA APAT AAARLH S5 A4A Bs ool B 20(SA
ol =
=

(vh) =AFH A 23 Skin-VisiometerZS o] 3 3lAHE A

O
i

AE Ao WE FE/44 392 Skin-Visiometers o] &3t 43519t ¥ & xte] o
(07, 457, 8, 1257)A] A AHA &7F F-HolA ZAH-S A2
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TARge] Alsre e @4 (2242°C, 40%6760% humidity) ol Al&ekl o, 3 @Ak Al

= 1§ BE S nhEA BEE S ob&E Waste] mAE Al F-9E

THOZ AR F ARbe vhE 3083 L g oA dAE AT § A &4 BU
& 3}

AT,

A 2E EARE-S Skin-Visiometer SV6002] softwareE o] &3Fo] #4389 &4 &&=
¢l FolA el Ho] HelF Ads FHsdEA A= 29 IntensityE Lambert &
Beer's Lawell 98] #438to] 552 Ad g 24890 TuTe )

- A FE BARA-S Skin-Visiometer SV600W £41 kitel]l ¥ 31 Visiometer?] Image
analyzer softwareol] ]3] &2t
- EAMES A 22 WEFo = Skin-Visiometer SVE0OU ol 07t E F9) sty
- Skin-Visiometer SV6002] &4 ZAi= RITR59] gtoz2 F2438ke] A s
- RITR59] #ko] ZfopdArE 37 FFo] /iyl F5F9 Zo|7t wolE o sty
G9l= ol ool &) (Arbitrary Unit)o] T}
- Skin-Visiometer SV6002] =4 k2 tS3F 2

.ﬂ

R1: Skin Roughness

R2: Maximum Roughness

R3: Average Roughness

R4: Smoothness Depth

R5: Arithmetic Average Roughness

- Skin-Visiometer SV6009| 2] 3+ 24 Parameter®+= circle, horizontal, vertical, 3% &7}

nom 2 QAA A LA FANAM = circles ©]&3Fo] RITRH3ES ALt o= mAFF
=7 7]l Skin-Visiometer SV6002] Image analyzer software’} 5 #2418 gho] 9o
AA e HA FEH 2L 25T 248 FAY F UE circle® #4138k Ao #HshA ol

Beslel7] ot
- AR mAge] BAe A@3h

195, Skin—-Visiometer
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AEL2 47, 8F, 127 A3 Fol 747 9 @AE o xzAFY ANIAFS dvA
B7FAREAD), B (FE7IA) Bk st ASA Boh Aol Wt 3%, o wkE
54 AR AL

A EAF D g E2AEL] o] duh-E-9l $uH(Erythema), F%5 (Edema), $14(Scaling),
7} & (Itching), A& (Stinging), 2<% (Burning), ™ * $H Tightness), "WH A 9 (Prickling)o] 4
U2 o] gukgo] WA =R E4 ofF-E Wids] #Azslal aF o] gukg-o] YEE Al AlSH

] = R L
Ao we} T35 ®wASEAL oo sk AAF 2348 ZASET a8 AgETA e
gehx}glo] WA ER] A 6}04 Case Report Formoll 7] )3t th WisheE gol oYy elx

Aol B ol A7 & g 9 = A 29 Mol AEHE AP 2EAMTE

Vg g oF R S RREE e Bk

W 5P RS (o] grg)

« YA delE wastel AFn A% RAF /ST,
*Adverse grading

O:none(e] 93 91S), 1:mild, 2:severe, 3:very severe(4lz}3l o] Aukg)

Erythem Edema Scalin Ttchin Stingin Burnin Tightnes | Pricklin
_4a =N g 7+ & g PARS:| 71—g S g
g | 7T an Foas | TE | wie | muag
B
o =
T

SAEEEE

AE7 o] 93 St 7= independent t-testE F3 A= A@AE 719 794

O
o] F-g 7HEaEd A 5% (p<0.05)= 2 EATH

-

i
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O Visiometerg ©]-&3F EALg &4 A= F5 parameter?] WA F3 A @A F9 Rl,
R2, R3, R4, R5° thal z}z}e] ARL, AR2, AR3, AR4, AR5 k% independent t-testE %3
=

2
o] fo) oRE JPEFET A 5% (p<0.05)= B3t oTh

O e o3 AE Hrhe xAlEd AQAEY AR,
o = =B

=
L AE & R (FaYE, g, &7157 53, 2

o Ko tha] 7]& %A 3 (Descriptive Statistics)?
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3. AgAd

7h 9 @Ak 2R

Az 71 2R 2 AlY A photodamage scoret™ F1-1.9] A& 3%t

#¥1-1. 984 7]2AHH 2@ AF H photodamage score

No. S @A | ol g e uRl0ATRES Sote

1 SSM 46 F 4 4

2 EIS 44 F 3 4

3 KDH 38 F 2 2

4 KAG 48 F 3 3

5 OSM 37 F 2 2

6 YJA 41 F 3 3

7 JGU 49 F 5 4

8 CEY 43 F 5 4

9 LHJ 48 F 4 4

10 JYA 42 F 2 3

11 LIG 36 F 2 2

12 LIS 42 F 3 4

13 LSI 40 F 3 3

14 LDS 43 F 3 3

15 SYS 45 F 4 4

16 KY 36 F 2 3

17 LGJ 41 F 3 3

18 JSH 47 F 2 3

19 KMJ 37 F 3 3

20 KHJ 40 F 5 5

21 HGD 47 F 3 4

292 SGH 45 F 2 3

23 LJH 47 F 3 2

24 HHO 41 F 4 4

b9t 42.63 3.13 3.29
xHAE 4.04 0.99 0.81

B AFgAH A7 Al U oo WF AL 42634, BE
10401 Ak AR BF ol gube L 2 9] o] R g e weA 3o 4
T 21go|dth. A3 AHH AL H1-2.9 2
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a9 | 72 | B WY | @B 2 =z | ABEIEE
30th 5 0 5 (24%)

213 40H 19 3 16 (76%)
50t 0 0 0 (0%)

A8 A photodamage scorey™ #1-3.3 #t}

3#1-3. A8 A photodamage score

T3 Photodamage score 5! %
none/mild(1) 0 0

mild(2) 7 29

mild/moderato(3) 10 42

gi moderato(4) 4 17
moderato/severe(5) 3 13

severe(6) 0 0

very severe(7) 0 0

none/mild(1) 0 0

mild(2) 4 17

mild/moderato(3) 10 42

ii moderato(4) 9 38
moderato/severe(5) 1 4

severe(6) 0 0

very severe(7) 0 0

L) 549 2 9% g
WEL (0FR, A8 Aol 384 AN dE AF EE A APFY o
JelE AES o A7k 44 shgon T Adks E2-15) 2k

i =
T

H
post
H
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(3) AFelol o7 S}

b @A 219"l gk A A A@AEte FENA

A vheo ¥3-1.3 #3-2, F3-3.9 A

#3-1. 938« H AE uA

3. A& A
1. No. 2. ¥ &z}
4. = o=
1 SSM A B
2 EIS A B
3 KDH A B
o OSM B A
6 YJA B A
7 JGU B A
8 CEY B A
9 LHJ B A
10 JYA A B
11 LIG A B
12 LIS A B
13 LSI A B
14 LDS B A
15 SYS B N
16 KY B N
18 JSH A B
19 KMJ B A
20 KHJ B A
22 SGH A B
23 LJH A B
24 HHO B A

A=A A E, B=th =A%
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SSM
EIS
KDH
YJA
JGU
CEY
LHJ
JYA
LIG
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125

0.004
(p<0.05)

0.019%
(p<0.05)

0.414
(p>0.05)

p—value

A 7l

=
(¢}

o] Folx 5% HT} Fom =z (p<).05)
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(4) Visiometerel] 2|3t 3}AE-4 (7] 7] &4
Visiometerel] ¢} 3l 3}

FTA-1 AF A A BA SR Ao

Al A z Al

No. | 3=
R1 R2 R3 R4 R5 R1 R2 R3 R4 R5
1 SSM 0.10 0.06 0.04 0.05 0.02 0.05 0.04 0.03 0.02 0.01
2 EIS 0.07 0.05 0.03 0.03 0.01 0.09 0.05 0.03 0.04 0.01
3 KDH 0.08 0.04 0.03 0.04 0.01 0.10 0.06 0.04 0.06 0.02
5 OSM 0.07 0.04 0.03 0.04 0.01 0.05 0.03 0.02 0.03 0.01
6 YJA 0.10 0.06 0.04 0.06 0.02 0.08 0.05 0.03 0.04 0.01
7 JGU 0.07 0.05 0.03 0.03 0.01 0.07 0.04 0.03 0.03 0.01
8 CEY 0.09 0.05 0.03 0.06 0.02 0.05 0.04 0.02 0.03 0.01
9 LHJ 0.07 0.05 0.03 0.04 0.01 0.05 0.04 0.02 0.02 0.01
10 JYA 0.09 0.04 0.03 0.05 0.02 0.06 0.04 0.03 0.03 0.01
11 LIG 0.07 0.04 0.03 0.04 0.01 0.08 0.05 0.03 0.04 0.01
12 LIS 0.07 0.04 0.03 0.04 0.01 0.05 0.04 0.03 0.03 0.01
13 LSI 0.08 0.05 0.03 0.04 0.01 0.08 0.05 0.04 0.04 0.01
14 LDS 0.10 0.06 0.04 0.05 0.02 0.05 0.03 0.02 0.03 0.01
15 SYS 0.09 0.05 0.03 0.05 0.02 0.09 0.05 0.03 0.05 0.02
16 KY 0.07 0.04 0.03 0.03 0.01 0.07 0.05 0.04 0.03 0.01
18 JSH 0.08 0.06 0.04 0.03 0.01 0.07 0.05 0.04 0.03 0.01
19 KMJ 0.05 0.03 0.02 0.03 0.01 0.05 0.03 0.02 0.03 0.01
20 KHJ 0.09 0.05 0.04 0.05 0.02 0.11 0.05 0.04 0.05 0.02
22 SGH 0.07 0.04 0.03 0.03 0.01 0.05 0.03 0.02 0.03 0.01
23 LJH 0.04 0.03 0.02 0.02 0.01 0.05 0.04 0.03 0.03 0.01
24 HHO 0.08 0.06 0.04 0.04 0.01 0.04 0.03 0.03 0.02 0.01
Bt 0.078 ¢ 0.047 i 0.032 i 0.040 ! 0.013 | 0.066 i 0.042 i 0.030 { 0.034 i 0.011
E=E A} 0.015 ¢ 0.010 : 0.006 i 0.011 ¢! 0.005 | 0.020 : 0.009 : 0.007 i 0.010 : 0.004
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-2 AE AR 4F T AR SR A%
A A iz Al
No. | I3@x}

R1 R2 R3 R4 R5 R1 R2 R3 R4 R5
1 SSM 0.08 0.05 0.03 0.05 0.02 0.06 0.04 0.03 0.03 0.01
2 EIS 0.08 0.04 0.03 0.04 0.01 0.09 0.05 0.04 0.04 0.02
3 KDH 0.06 0.03 0.03 0.03 0.01 0.07 0.04 0.03 0.04 0.01
5 OSM 0.08 0.04 0.03 0.05 0.01 0.04 0.03 0.02 0.02 0.01
6 YJA 0.11 0.07 0.05 0.06 0.02 0.09 0.05 0.04 0.05 0.02
7 JGU 0.05 0.03 0.02 0.03 0.01 0.07 0.04 0.03 0.04 0.01
8 CEY 0.06 0.03 0.03 0.03 0.01 0.06 0.04 0.03 0.04 0.01
9 LHJ 0.06 0.03 0.02 0.04 0.01 0.05 0.03 0.02 0.03 0.01
10 JYA 0.09 0.05 0.03 0.06 0.02 0.06 0.04 0.03 0.03 0.01
11 LIG 0.06 0.04 0.02 0.03 0.01 0.08 0.05 0.03 0.04 0.01
12 LIS 0.07 0.04 0.03 0.03 0.01 0.07 0.05 0.03 0.05 0.01
13 LSI 0.07 0.04 0.03 0.04 0.01 0.07 0.04 0.03 0.04 0.01
14 LDS 0.07 0.03 0.02 0.04 0.01 0.03 0.03 0.02 0.02 0.00
15 SYS 0.09 0.04 0.03 0.05 0.02 0.07 0.04 0.03 0.04 0.01
16 KY 0.07 0.05 0.03 0.04 0.02 0.06 0.04 0.03 0.04 0.01
18 JSH 0.06 0.05 0.03 0.03 0.01 0.10 0.06 0.04 0.05 0.02
19 KMJ 0.05 0.04 0.02 0.03 0.01 0.06 0.04 0.03 0.03 0.01
20 KHJ 0.07 0.05 0.03 0.04 0.01 0.08 0.05 0.04 0.04 0.01
22 SGH 0.07 0.05 0.03 0.03 0.01 0.05 0.04 0.03 0.03 0.01
23 LJH 0.06 0.04 0.03 0.04 0.01 0.05 0.04 0.03 0.02 0.01
24 HHO 0.08 0.05 0.04 0.04 0.01 0.07 0.05 0.03 0.03 0.01
4t 0.071 ¢ 0.042 i 0.029 i 0.040 : 0.012 | 0.066 i 0.042 i 0.030 { 0.036 : 0.011
E=EA} 0.014 : 0.010 : 0.007 i 0.010 { 0.004 | 0.017 : 0.008 : 0.006 i 0.009 : 0.004
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43 AE ALE 8F T wAR B3R g
A A iz Al
No. | I3@x}

R1 R2 R3 R4 R5 R1 R2 R3 R4 R5
1 SSM 0.06 0.04 0.03 0.03 0.01 0.07 0.04 0.03 0.04 0.01
2 EIS 0.11 0.08 0.05 0.05 0.02 0.07 0.04 0.03 0.04 0.01
3 KDH 0.04 0.03 0.02 0.02 0.01 0.06 0.04 0.03 0.04 0.01
5 OSM 0.08 0.05 0.04 0.05 0.01 0.06 0.04 0.03 0.03 0.01
6 YJA 0.08 0.05 0.04 0.04 0.01 0.09 0.05 0.03 0.05 0.02
7 JGU 0.07 0.05 0.03 0.04 0.01 0.05 0.04 0.03 0.02 0.01
8 CEY 0.09 0.04 0.03 0.05 0.02 0.04 0.03 0.02 0.03 0.01
9 LHJ 0.07 0.05 0.03 0.04 0.01 0.05 0.03 0.02 0.03 0.01
10 JYA 0.09 0.06 0.03 0.06 0.02 0.06 0.04 0.03 0.03 0.01
11 LIG 0.11 0.07 0.05 0.06 0.02 0.08 0.07 0.04 0.03 0.01
12 LIS 0.05 0.03 0.03 0.02 0.01 0.06 0.04 0.03 0.04 0.01
13 LSI 0.06 0.05 0.04 0.02 0.01 0.06 0.04 0.03 0.03 0.01
14 LDS 0.07 0.05 0.03 0.04 0.01 0.06 0.04 0.02 0.03 0.01
15 SYS 0.09 0.04 0.03 0.05 0.02 0.07 0.04 0.03 0.04 0.01
16 KY 0.07 0.04 0.03 0.03 0.01 0.06 0.03 0.02 0.03 0.01
18 JSH 0.06 0.04 0.03 0.03 0.01 0.08 0.05 0.04 0.03 0.01
19 KMJ 0.07 0.04 0.03 0.04 0.01 0.06 0.04 0.03 0.03 0.01
20 KHJ 0.08 0.05 0.03 0.05 0.01 0.10 0.05 0.04 0.05 0.02
22 SGH 0.09 0.05 0.04 0.04 0.01 0.07 0.04 0.03 0.04 0.01
23 LJH 0.05 0.04 0.02 0.03 0.01 0.07 0.05 0.03 0.04 0.01
24 HHO 0.08 0.05 0.04 0.04 0.01 0.05 0.04 0.03 0.02 0.01
4t 0.075 ¢ 0.048 i 0.033 i 0.040 : 0.012 | 0.065 i 0.042 i 0.030 { 0.034 i 0.011
E=EA} 0.018 :{ 0.012 : 0.008 i 0.012 | 0.004 | 0.014 : 0.009 : 0.006 i 0.008 : 0.003
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FA-A Al AR 125§ BARE S Aot
Al A RIS

No. | &=k
Rl | R2 | R3 | R4 0 R5 | RI . R2 | R3 | R4 | R5
1 SSM 0.07 0.04 0.03 0.04 0.01 0.05 0.03 0.02 0.02 0.01
2 B 0.07 0.05 0.03 0.03 0.01 0.08 0.06 0.04 0.03 0.01
3 KDH 0.06 0.04 0.03 0.03 0.01 0.13 0.06 0.04 0.07 0.03
) OSM 0.07 0.04 0.03 0.03 0.01 0.04 0.03 0.02 0.02 0.01
6 YJA 0.10 0.06 0.04 0.06 0.02 0.10 0.05 0.04 0.05 0.02
7 JGU 0.06 0.04 0.03 0.03 0.01 0.05 0.03 0.02 0.02 0.01
8 CEY 0.07 0.04 0.03 0.04 0.01 0.05 0.03 0.02 0.03 0.01
9 LHJ 0.07 0.04 0.03 0.04 0.01 0.07 0.03 0.03 0.04 0.01
10 JYA 0.07 0.04 0.03 0.04 0.01 0.05 0.03 0.02 0.03 0.01
11 LIG 0.06 0.04 0.03 0.03 0.01 0.05 0.03 0.02 0.03 0.01
12 LIS 0.07 0.04 0.03 0.03 0.01 0.06 0.04 0.03 0.04 0.01
13 LSI 0.05 0.04 0.03 0.02 0.01 0.07 0.05 0.03 0.04 0.01
14 LDS 0.06 0.03 0.03 0.03 0.01 0.04 0.03 0.02 0.02 0.01
15 SYS 0.06 0.03 0.02 0.03 0.01 0.09 0.05 0.04 0.05 0.02
16 KY 0.05 0.04 0.03 0.03 0.01 0.08 0.05 0.03 0.04 0.01
18 JSH 0.11 0.06 0.04 0.05 0.02 0.06 0.04 0.03 0.03 0.01
19 KMJ 0.05 0.03 0.02 0.03 0.01 0.08 0.05 0.03 0.05 0.02
20 KHJ 0.07 0.04 0.03 0.03 0.01 0.10 0.05 0.04 0.05 0.02
2 SGH 0.06 0.05 0.03 0.03 0.01 0.08 0.05 0.03 0.04 0.01
23 LJH 0.04 0.03 0.02 0.03 0.01 0.07 0.04 0.03 0.03 0.01
24 HHO 0.06 0.05 0.03 0.03 0.01 0.05 0.04 0.03 0.02 0.01
Ht 0.066 { 0.041 { 0.030 ; 0.034 : 0.011 | 0.069 ; 0.041 : 0.029 : 0.036 ; 0.013
F=AUA 0.016 ¢ 0.009 i 0.005 : 0.009 | 0.003 | 0.023 i 0.011 : 0.008 : 0.013 : 0.006
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¥ 45 A A E g Z2AETE BAR SR We Ao SA4 4 A
6. 7. F AR1 AR2 AR3 AR4 AR5
9. 4% 0.197 0.155%* 0.074 0.388 0.768
S ET L (p>0.05) ¢ (p>0.05) 1 (p>0.05) - (p>0.05) | (p>0.05)
8. p-val 10. 8= 0.753 0.808 0.573 0.689%* 0.743
ue C P (p>0.05) - (p>0.05) - (p>0.05) | (p>0.05) i (p>0.05)
11. 12 0.006 0.116 0.348% 0.008 0.011=
T (p<0.05) (p>0.05) (p>0.05) (p<0.05) (p<0.05)
* Al AFE 457 A3 Tl AR2%F AlE AME 8F A3} & AR4, AlE AME 1257 A &
AR3, AR5 7% Levene®] F#A4F AA o] folxt 5% v} 2o B &2 (p<0.05) T4k 7Hg el
vl = o] T4 FHA A @& 7o FES HEAS
AE ARE S 2 AEY A EAEHY BAR By B4 WE AaE Aestd 1-8s) 19
9, =¥ 10.3% #u}.
0.002 ’
0.000 r &5
-0.002
-0.004
-0.006
0008 [
R1 R2 R3 Rd RS
HMEHHE| -0007 -0.005 -0.003 -0.001 -0.001
HOi=HEF| 0000 0.000 0.001 0.002 0.000
8. AF AFE 457 & dixAF A FAEFY BEAE S8 &4 e 4
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0001

0.000

-0.001

-0.002

-0.003

HAEHHE| -0003 0.000 0.001 -0.001 -0.001

HOZ=HEF| -0001 0.000 0.000 0.000 0.000

0.004

0.000

-0.004

-0.008

0012 . E = :
Rl R2 R3 R4 R5

HAEHHE| -0012 -0.006 -0.002 -0.007 -0.002

HOi=HEF| 0003 -0.001 0.000 0.002 0.001

% 10, AF AR 127 § gE2AF AEAEY ZARL 8 F4 WE Ao
AE AR & PEAEZG APAEFY EARE 3 4 e SA4 24 A AE AR
1250 4] parametergt¢!l R1, R4, RholA EAF SR F93F F#59 F
wEla] A GAES AME 127 & OERAFge] ZARG 3 B4
FAASZ {93 FE(E<0.05)8 FEAA T vk AE ¢ 5 AT

RA%ES A<L3F vt} o] Depth Of Smoothness® m118]¢ AEZE el = Parameter=
ol FolAp=E uF-o ARV|I7L AHMEE oudt. uwElA R4V BAFSE {9 3HA

SAYJenZ, AF ARE A, AF AR 125 F 23 ZolE HAEES v d
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MBS nSSHEsYER LA AT E

SMJOH 15-003 2AMEI EEAM |RB S0P HI3SE
Wersion 1.1
AN EEA
S aoiongge| aae | 24 | Ama | 2a | =as
4“ © (G oE | szraaEiaEE
IRB No. | 2012-13  |Protocol No.| SMJOH-DER-12-01 | Version No.| 1.0
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HElsussHdetdagsd et E A AR R E

SMJOH 15-003 HAEL S2EA IRB SOP HI3gE

HSHS DS SHEBSHR AAA S AR A
Tel: 82-43-645-1010  Fax: 82-43-545-1382  ZH=C HEA LSS & 21-11 (2) 390-230

E REINL s0E RE HIANEE UE0 MEE F4£500F LI

1, 8 fIREE =20 LM SHUOMICH) 2 L2 IEGORE ETLL.
2 2E o= HBSMA =0l HeLM D «E50H0F BLIOH

A HEIY 2E 2 D& S HE AES0E 'L

4, DU HIM 0L DYRENHE S0E S2HE DAY T3HE HEE HEE=
B AMESE 0IMH, 0y Zold HEEE BEA fEE st=s 200 2UL

Sopmay oy NENE 2537 6 ENIS HSE HYED X379 HES HIAWE
HWES AE S0 BD AW UMD HNBANES 258 76 Hid Hoet 58
HEHAS HEE S8 AW SIS0 2L

6 BF S0 S olaoE(adverse Event) B A HIBSIR= & HHEEIM SA 228
O 0F BHLICE,

7. RN S0 NN O ES2 MEE NEde: AR, g8, 438 250 o
Stof= FAH2AM HY2E EAE0I0F SLILH

8. UMANE = NSNS SHEH O SEs 38 08 « e e MEE 2T §
HFSZ HEEMN 2O5HH0E LD

9. A8 o3I UE HHE 2o AEy AEE E08 A0 MSSH0E BILIC

10, A =2 SEE S0 e HHHA S=g G=5H cHe 52 HEE ~8E 20|
M, ZHE0 IEGHH 20 SHoiHeE 4 £+ USE =28 JIE2E HZciH
OF EHLICH

1. UANEMAMRE (BN BEMSHH SHA0IL 222 I £+ USLIL

12, 2 HWENA NEE SULLMNIIH STEDAE, HFSE Ade S8 & FAZ204
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