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Mass production of high functional ginsenoside
improving the sexual function using the processed red

ginseng extract and its product development
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SUMMARY

This project, "Mass production of high functional ginsenoside improving the sexual
function using the processed red ginseng extract and its product development” was
designed to develop its mass production method and confirmation of ginsenoside-Rgs for
improving the sexual dysfunction by processed red ginseng extract, to develop the
manufacturing method for improving sexual dysfunction using ginseng and red ginseng,
and to confirm the clinical efficacy on the improving sexual dysfunction by
ginsenoside~Rgs of processed red ginseng extract. The results of the research are

summarized as follows :

1) Results on [develop its mass production method and confirmation of ginsenoside

Rgs for improving the sexual dysfunction by processed red ginseng extract]

(1) In order to enhance the components of bioactive ginsenosides and the manufacturing
process of red ginseng, we developed the simplified method for red ginseng
production. The red ginseng extract was prepared from red ginseng produced with
the simplified method, and the production rate of extract (62°brix) was more than
60%.

(2) The ginsenosides of red ginseng were purified and analyzed by HPLC using ELSD.
Ginsenoside-Rgs, Rhz and Rhi, specific artifacts found only in red ginseng, were
detected by HPLC. Especially, contents of ginsenoside-Rgz and Rh; were detected
high than two times in red ginseng produced the simplified method compared to

commercial products.

(3) A single ginsenoside-Rgs was fractionated and its structure was analyzed by NMR.

(4) To increase the contents of functional ginsenosides by conversion, especiaily

ginsenoside-Rgs and Rhy the extracts of red ginseng were treated with high

-12 -



temperature and citric acid or apricot extract.

(5) When the extracts were subject to 120 for 2 hours, the content of ginsenoside-Rgs
was increased 2 times than in control. When the extracts were subject to 120'C and
acidic conditions adjusted with citric acid, the ginsenoside-Rgz was detected 2.8

times, but other ginsenoside were decreased heavily to 65%.

(6) When the extract were treated with for 12 hours at 80T, the content of
ginsenoside-Rgs was increased to 3.3 times. Also, when fhe red ginseng extracts
were treated with apricot extract, the ginsenoside~-Rgz was detected to 4 times than
in control, but other ginsenoside were decreased lightly to 35%, not same as at the

120C treatment.

2) Results on [develop the manufacturing method for improving sexual dysfunction

using ginseng and red ginseng]

(1) Data collection of sexual dysfunction pertinent and analysis of KRG : Collection and
analysis of the research literature was performed data about improving sexual
dysfunction and a reinforcement. The research data about sexual dysfunction
improvement and a reinforcement from in effect of various KRG. Literature search it
leads, selection the sexual dysfunction relation KRG index ingredient of KRG.

Selection the representative sexual dysfunction relation index ingredient.

(2) Seven natural herbs using improving dysfunction since early times was extracted
and concentrated with vaccum evaporator. Extract from seven herbs was harvested
35.32% yield. 20 g of extract was incubated in 37C incubator for bacteria and E.

coli contamination. Any E. coli and bacteria was not observed onto petrifilm.

(3) The combination ratio of selected ingredients was determined. Vitamine B group(Bl,

2, 3, 6) was supplemented for active sexual function and sucralose used for the sugar

_13_



taste.

(4) Red ginseng extract treated with citric acid was not good for health dink because
of its severe sour taste. Red ginseng extract treated with extract of Japanese apricot
was also sour taste, but better than citric acid treated it. When malditol was added,

its sour taste was decreased some degree. chicory

(5) To reduce the sour taste of drink, malic acid-sodium was supplemented, but the
sour taste was not declined. Main ingredient for Placebo was used with chicory

extract and supplemented with peppermint and coffee fragrance.

(6) To determine the period of circulation of produced drinks, growth of microorganism
such as E. coli and bacteria was investigated for 3 weeks. There were no any

microorganism in produced drinks

3) Results on [confirm the clinical efficacy on the improving sexual dysfunction

by ginsenoside Rgs of processed red ginseng extract]

(1) The Relaxation Contraction test of after KRGE : It executed a test from the
research which KRGE processing material had effect on the relaxation contraction of
Penis sponge body. We had administered the KRGE to the rabbit using feeding
needle then checked the level of contraction and relaxation of corpus cavernosum
penis. KRGE processing material was augmented the ingredients of ginsenoside g3
which had effect on high endothelium dependent relation and potassium channel open.
It was resulted that Red ginseng group increased the blood pressure of corpus
cavernosum penis, respectively 785162, 105.0%10.2, 1179%7.7 and 121.3t7.0 than
control group during 1, 2, 4 and 6 weeks. The medication of processing red ginseng
material was resulted that fill ratio of Penis sponge body increased rapidly. The fill
ratio 0.025:0.00228 of control group increased to 0.02546+0.00317, 0.02816+0.00201,
0.0296+0.00327 and 0.02991+0.00282 during 1, 2, 4 and 6 weeks after administration
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respectively. It means that the fill of penis sponge body enhanced promptly as strong

as long period time of administration. Comparing with lag time that reached at

maximum blood pressure of corpus cavernosum penis. Lag time reached at maximum

blood pressure of corpus cavernosum penis. Case 1, 2, 4, 6 week taking medicine

hour of KRGE grbup, the hour when the control group which it takes medicine

arrives to the maximum blood pressure of corpus cavernosum penis compared the

27241255 person place and the taking medicine duration route recording came to be
short each with 25.2542.28, 23.85+2.28, 23.62+3.25, 23.63+2.28.

(2)

3

4

Sexual life and situation frequency and degree examination : It differed KRGE in
the mouse and it took medicine and the mouse of the female it put in and the
video monitor it used and the increase of the sexual life frequency which is the
result consideration characteristic which observations the frequency and a degree of
sexual life of 24 hour mouse was observationd. Little more from the hazard which
gets the result which is reappearance characteristic currently while executing a
repetition test, it is, the control group and it compares the frequency and a degree

of ejaculation which it follows in taking KRGE and it is grasping an effect.

General character of patients : There is no difference between control and KRGE

group in year, tall and BML

Effect of KRGE on sexual dysfunction : Surveys including libido, erection,
ejaculation, sexual activity, and sexual satisfaction were given. Libido, erection,
ejaculation, sexual activity, and sexual satisfaction were 3.4%1.3, 14.0+25, 4.8+1.3,
8.8+2.1, 7.2+19, respectively at 0 weeks. After KRGE administration, libido,
erection, ejaculation, sexual activity, and sexual satisfaction were 58122, 18.0+4.2,
74+27, 12.0+4.0, 9.0+2.8, respectively. In placebo, Libido, erection, ejaculation,
sexual activity, and sexual satisfaction were 3.7¢2.1, 15.0+3.6, 51%1.5, 10.0£3.0,
6.842.3. KRGE group was increased significantly compared to the control group. It
was significantly increased by 49.0%, 62.7%, 53.6%, 54.6% and 60.196, respectively,
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compared to control group.

(5) Change in serum testosterone by KRGE : The differences in the serum testosterone
of the treated with KRGE and control were not significant at 0 week. In control
group, there is no the difference between before and after treatment. After 4
weeks, there was tendency of better efficacy as compared to the group treated
with 0 weeks of KRGE. Serum testosterone levels were found to be significantly

higher in the C200 than the control group.

(6) Changes in serum biochemical parameters by KRGE : No significant changes were
observed between all groups for total cholesterol, HDL-cholesterol, triglyceride,
GOT, GPT, BUN, creatinine and glucose levels.

(7) Changes in rigidity and PSV and EDV by KRGE : Thickness, rigidity and angle of
penis were found to increase in the KRGE-treated group. At 0 week, peak systolic
velocity(PSV) was 22.3+7.4(left) and 27.946.1(right) and end diastolic velocity(EDV)
was 11.9+4.0(left) and 8.1+3.1(right). After 12 week, PSV was 32.320.4(left) and
34.9+1.7(right). It was increased significantly compared to the control group. EDV

was decreased significantly compared to the control group.
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1. 2% AEAAE A7% ALY SPHEY FA % GFAH pEAR
- ANzl EEE 2L #A5
AEAE 4R P BAY AR
CF3 HEFEANE BT AV ANES SRR U A0S A AP
CRPAY RaAY E2H P FA%

2. 984 2 TR ET Aole A A5 S 2L 715AH AF A=y AL
- A B TEE AAE AR
- A YA MigAaE g v
-AnES F 7Y A
- AAES AR A4

3. 34 /A2 B9 XA (Ginsenoside-Rga) 4715 Ade] B 438 F%8al
- 3e) AE BE A 7 2 BA
-3 AEAEY A5 AL 9T BT A
SA54 Z2UE 9% BAme) A%
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Al 28 AFNEe] U-& £ P

1. 1xpdx

F orlaFAg=EsE AFAL g L 49
sae s @ |- EF A0S AN L sl A 97 £8 AR
San iy 3| 12
gt - 47)% B A ABARS 4F

17 d=
(2004)

Add AEAYE

W AR EE
%% 7435

A AEe XFEF 2 733

- AA4-6E2) FAY 7Y 2 FAAx

< E4 A o F9d AR FE(EFE)
<89l 34 A2 B3 (brix 600]4)

- 249l B o ginsenosides AE % B4

4 7hE AgE

4 7tEAdEY AAE AF

jﬂlgylﬂ‘i} M Aaes sEu AAF A2
- Az B
£ 4d | - TR A= ATde FA(HNET)

ginsenosides 4
e #8 ¢ A
ZF el Ay

* 4 AT ol HE HEE AT AEC AA

A xxAto]= Rgs A& EAYS] &9

CEFE BNE 58 A% £N2AY Y
AT AR BA

A4 4% &
SAEe 9% 3
H%E A% T
e A

S=H) A g FRAE] FF ¥ AL

CABE WD FHA7)2 Hae] @ pH 23
LA AYE £B TAFLEY pH 24

22 Aol AT FEAEY FFEH AL

<60 ~ 120C7HA] 20C HH L2 EAY

cEYE LE ZAAA A e 2std Az
pH 2 93z e Base og Sy A
7V} $5@ pH 237 £E A 20¢ $A NE
o] 22

- WA Qe MAdd zUAA AARY =

S 5% 449 234831

i HEARE
9 A71%s AAE

A% 44 47

G-Rgz &3d F471EX gl 429 d¥FEd9
AT Foo & A71s A EF AF L AR F
g% 43

- SANEA g2 5 L olg 4¥

ARG NxEe Az A9

- A} (ejaculation) H1E9t AE A F
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Al 38 AFEe] d8A

HIALZd #3849 polyphenol 59 X444 ¥go 43 g3, guad AEd 93 24
A A A R dFs &%, AAAEH AR e Tl deAn Jdovt sHF
B2 A9 ddd AAEd Aotk o8 AXY ARELS AA 329F ] WA unF FH
T d7SE FA%n 3 FRES ATFZEIAV WEAR v aFdA F2 FgEAA
d@olg7EE 3t A8 22 2422 Panaxadiold ¢ ginsenoside-Rgse Hl23 AFER
FgfrEel A+ -Rbl Fo2HH dojAe FLoz dejd ot A7A E -4 - &4
el 5o e € AEANA dolAE Wl a0l I

B A2 AAo] G duldPgeN 4, F HEE 44 =e ¥ AHEstd HPLCE 2
FFE vn 2A & AT G-Rgsd #Fol 2d] o) FUlHE A& 13 HAsn E7)
4719 AEAE o]f3te] G 9 ASAL AFATE A £ A 47s A
Fo4 &37F 945 o] ginsenoside-Rgs A2 & & &%& AANTH FA 234
o $4E Haluz AAZ JAFSA HAh ET AXE B FS AFFHoR FF

FE 719 5 oy o] A2FAE AFd ALY & e JHE7IHLe Rau"nl glo
AL E A% AF7F 3 ojof & Aolr}. wElA ginsenoside-Rgsd] 4715 74 23} 9]
A3t o] & B8 71T AF Az AEE AA FoAoE ANGA I,

Lo
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Mo2E = -e JEMY B

r

A1 su ZleNedg

L @349 A7ls Zole B718%, AR, 343 T ZE W€ FLse BHH
B Agos ofF WIRAFL /1R Wol Hite Aol Ay Fs n¥ s
GE = A7 F7L Adge B AFA R A F7t BANAAA AR F
7H R el e A A AAAHE Fog WU RAS sade §A7 A FskE A
T FAZ FYlME 38T 2APE Qled oF 120 =1 o]Ake #A7 gl Ao
2 FAH3 glon, Sy WIRAAEA A A 400~5004 Y FEAA 20053
T 100099 oldez gud Aes Jgdd.

2. A2 FUelHE WIRA RS AN A=A AAnGE Y4 FAEL A2FHE
NeR nEA FAe AT7 BeE oz, BEAFHNA AL 2000d%E A

H1 gt “Fa3", F29] SHTAES FHROD g RYFANE AFREY
Foz AU “FHIF, BIARFATEAA AEE 42% % PIAE "An
204°, FFAXTAIL FHE FARZ o] ALE "AEAAt So] BojHz Aot

3. FUAAE F44E FAd8E & A7le AL 259 AFEL ded A4 ArlesA4d
%3 evAE X AAdA 5T L EHNY U E% S AT AFeE A=Y
9] 7lge 5olxd L fle Aoz wadr olA7A AAReZ Adxe wasd B
A B Ao MAY AAeEet dXEE Wty 1754 ginsenoside-Rgse]l §#F& F
datste] 47l AFLz2 MEd Al oy gle A3z AHA AYFLAE At
o AAFL AP AX YAAEE T3 FelaATol disted HEHQ EN5 ol
A2 3t Y215 7154 AFS gddd S Aede] olJel FA A i
1RAABA AFAA Y de AFol 2 ot
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A 24 =9 7leNEds

L 72AE 2IA=AN Fd IAL7|EAG22003 29)olA] 2EH o] ©=d,
A AAAHoZ 19 52009 0] H71RAE Fn don, 202534 39 22009
F71E ez dAHm, 53] ofAelAge 19954 87007 oA 2025w oF
A=z §e 2y o] Z71Y Aoz oAt

Hog
299

2. @A ¥ 949 10~15%, IS FAde 20~25%7F 7| A fdE A2E ¢3n Y
7] Qg LIIFARN gAY NZFREE ZFE A s e AR, 53] LV R
MFo] dFA=E dFE BA Avke 53 dEd nPg A7t AAFR gl A
FAH7F oA 20069 ol2W Az 609 2 ol AuAFen BFF Aoz
&3 vk

3. 7IRAA AL AA AFL 1998d pFIZERALS ujolazi(Adud) 53 olF 2002
d 209 @8 RS AZes AAen, Adess quEY F VEAFY FAEE
Hagg AFE0l Aol EAHI e FFez A= votadst AZE olEf 7t
I YA AIRAABAY AFTRIE Fdge] wEtA Y g AR AEE
o] @ AFBAE SN BAHoE ALHR e FRoloh

A 32 Idl -9 ZleAEAZdA AAsE A9

L Q4L 7H88d, AEXq, A7, $8A719 g2 5ol &89 #aFolt ¥4
7t 2o AL AAEE A wet B4, 94, J54, 9 2 394 Ses FESHY
Wi Fabo]l <ddte] diEA ol sttt ol § JtFe wE SoldEY FHFelu
44897 e, dz 943 T3] Zojrt vk AF7AA HHA A %EF o
FEol fARTE 4ol ZF Ao ¢EA vk FHAE Hidd gl MER AR
de st glen, ZeohAEd, e AR S A A ¥ HHRg
ET o2 d T4 SolHEL dRE uFRes HuF HIdok wrHAuT YA
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49 Aole uiz oA F4tel vIF FRKHONE FolAEY Aojdi L& ALE
A AN, 53] Witol= malonyl ginsenosides 5°] A=718H4, ginsenoside-Rgz, -Rgs,
-Rh; $& E4td g#Fog EAd

2. 959 e B 4 AZTFIUE At 20003 Bd £30] FAHIL AT T
7bet tEo] =139 A77t F5E F7HE Rolx . 44L& HAo e F4E A
Ao WAztE A7l WEo AFH VA o] HAG Y 49 BedE u
ol7b &l wet sl AA 719 Astg 1¢ XFste Bevb g Ads 94
ol A A sl SAHAY, A7 AL FHHA HEE /HAA Hi A B
7Z19E A 2 Zeidh aeate] dr] B39 7% Adte HASY] A% g2 P
gl A AAAcz AxHn o Ad719 A& sty AR Fl 8¢ o

S 33 . olFeA 53] AL 424 F49 YL FAAINE AYHEFL
2 484 g Bd7] @A e AAVT HFeE 94¥e Hgd € A F
ZE0 34 A7%d e £F}E <olry] 9sto E4 Adr1g Y APE 52
20 GAHEEEY 2 F280] HAE TS Lol gten olg T G 47w
A AE AHES

3. B2d 9% FEAF B A7E e ARE FE F ok XY F4E 4|
A oA Helste LFE9 ginsenoside-Rg:E A& F ov FYETE YA43
oz W A4, , A4, 59 AFY FALLZ 2uAdA 22 Utk B
AE e 4 AielA A ExtE F&3an ZAXUE BT F &£F
ginsenosides A ¥-% ¥@st2 t©}A] ginsenoside-Rbi £FEE ¥ 4L Aol 3t
 aulg AEE Wiolmz2 A& "FdEth dXNg WA A A
ginsenoside-RgsE 7] 3te] 120T o|4e n&xart "HFolia g2 §FEAIE IO
Tl M tFoez HIsHE dHe] Adh A Ae ¥& pHOA vz 39
ginsenoside-Rgs7t @Ay AF, §3] 2HA] Azert £& SE8AF 2% 37
oA w9 Aot Avlanst FAA 3 Utk

J

|

2

4. A4 R ZdolM dF T ginsenosides JEE F Sl %50 459 AEE A=xs)

AT AR TZAF 71&e 9d FIFHANFAY QFATAY, 5L 2% -

rlo
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A-24H FRAGN 9§ £ ginsenoside AR AZ 7| < BHstn glen, 2001

dFE F4E 12AYs oF 499 ginsenoside-Rgs JE 22 A& FujdA F
dEE FAT A4 AF, §F94Y A7 A3 FGYo] FAd IYUIA A=

71 Tol FUdA 4aA Atk F4E FAd82 & A% A 5% AFL &=
WS dedse ded 49 A71sAd a3 LnAs 28§ 44 5%
EF8I ABH £% S AT AFL2 AR Ve 5ol gl Aoz #dd
o} Q2 AS Qe 52FHQ Wiog FEE AFAA ginsenoside HAES A=
g Agst Basoel gk B QFdAE 7] 219 ginsenoside-Rgs®] ol A 9|
MEst HuagAdE 58 AFE NEFezA 2] 2H=E 7% A &%
15 R8AES ME2 2] At ARE T3 Q49 ¥R §F EoleH 7
% Fojr},
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1. A4

7. A3e) ZoM] A FAAZ R ATUHE B

23U (Panax ginseng CA. meyer)& B%E 4-6\d3t Awjsied, AFE AQ e
QA e o 5% FEE T AHE F, 1996). A4S BEANA A3t A
A F F49 A2 EZHAY A7 AFe) HedeE AxAA FEHVE ¥4 O
Hu g ELE F4S AX F4(red ginseng) 22 71F3AY BOE AW F AxAZ
Wl it (white ginseng)®] FEZ 71Fdto §5=H3 gl

Qe AR T @520l 60-70% AAF}n dom, e F2 g AEY QA
Ed(ginsenoside)o] tiEEe 2 Solqltl. Al AEL F2 AEd FYHYsEA BIXFH
A, Qo] =] e AL triterpenoid A2l Bl (dammarane) Al AFE o2 A <l
AM(Panax)d A Eowt Eolx oz ZAZcH(Shibata et al., 1966). ©]Sldl= polyacetylene,
WEE 3HE, A g elo] S (acidic peptide) 59 A#S FA-stn AT, 1996).

ol ooz waA A4 47 - EFL H7)|5HA A F(Sato et al, 1980), FLe
2t g3l 3obehA (Kumar, 1993), B¥7l% ZA =4 (Kenarova et al., 1990; Singh et al,
1984), 32328 (Okuda and Lee, 1990; Zhang et al., 1990), t71%5 &R &% (Joo, 1990;
Song et al., 1990), ¢=E 7% (Kang et al, 1995), F45E 2 =8 A (Chung et al,
1993; Wang et al, 1934) &% Sol Easqch oY IAfHoz A48 A% HiA
dA A Aoz Q4o 267 F7sta Qlom, A3 F2% 7Y £YdLeE A
33 A
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AL AEAY, A7, A7), A3FA gt SolEe] Fh-Folu g9
Fol Aolg BolewH, 53 HEHOZ AFIN FEHT Ae W4Y F49 3¢ T
A et AR WL g AFAA wEA Al ' F dEEe] Wgudg
T AA 93 Azd FAol o aFAHA Aoz LA JAt(ung et al, 2000; Nam,
2005). e Ui Yl AZE AEYE T3tz on, TdAgd, sy A8
o HSA4 AE FFe] did wE =A EATTE Aol ¥ HKitagawa, 1987,
1992; Li, 1992). 943 4] &% Aole w2 ol F4td wF i dE SolA
£ Aol & ez gAY

e & dT7dMe Biaden ¢ FeadE dehie 48 2o a28in
A Azsta ol2RE FAA2E Axd AFN L AGHRA FAAZE AT o
HoNgs Alxd ZEEAE 5 EES M5 U AFE #Ps4ch

Al

A
S-S}

—

. 37129 FpH) 2 xR 9% 71sdAED §FF

Qe HEHY FEAEEAN AT diME J2REH LA 5 A Tt
239 dsto 1 Fart 5T Ao dA gk Adid cl2dMe AA Fx9 A
& SAEd] s &ud FHuAH 77 APH Ao ¥l A, A3, G,
HAEAA A vgE £ JATAHA AFAA7F LT g Qe o F_A4E
¢l ginsenosidest <1414 (Panax) A &%t ¥f-2 dammarene TZAL 713 triterpenoid ¥l
FAZ AFAE, AN, G 2 d9FF T &%l UH(Huo et al, 1998; Joo,
1990; Jung et al., 2000; Matsunaga et al., 1990; Takagi et al., 1972; Yamamoto et al.,
1990; Yokozawa et al, 1987).

Ql4te] o2 3Hf-5o] = ginsenosidesE FFF EAd wi}l panaxadiol(PD)A <+
panaxatriol(PT)A & FE = uj(Shibata et al,, 1966), PDAIE 547 ARAEIAI} o,
PTAE Ed&HE FFRGaA7 de ez &ex JvH(Choi, 1991; Kim, 1998). H
= A4 ERAEN AT dPET - 2t FdFoz QAW A AAFHoR Fo7}
A F713ta A

2 Y Zied wgd we AS7A 049FS AAAEDY g7zt WA
o A AAED HEEQ A a9t G ABA q%F sl did stsAdE AAHT
A<H, ginsenoside-Rby= ¢S5 ZTE2£d did ZA3dzag 9 FIIFAA4AAZE
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(Choi,1991)e1 i #iA, ginsenoside-Ree AW AZol 4 WAMIES o83 I A
FeAol  AAHANUHHideo et al, 1998). F4F SHRA¥eE PDA  AEdd
ginsenoside-Rgad ¥ ¥ d G| S 7HA2 Qed, 53] ¢AZEY FZAE Uz 3
&7 AU AAZ X HolE JAdn H HEZ FRREor IS A
3t 59 71%°l ltta 3k (Mochizuki et al., 1995; Nam, 2005; Park, 1996).

a8y 71& 4 Fol& ginsenoside-Rgs7l wl#o2 EA(0.02%)3tEZ, o]E A&
REHFE AAFEES BE F AdE 7 2AE 2Fo FUYdA dFAFHA AT AE
7t YD L3, olu] AR AFo] £AE0] FulHn Jdov FF Fuk AFo] JEs]
Aol BABRoE EAE ez AFEr. 1Y o]E WU 54 A e
I YA #Ado] e e A4 AR AR 7t AT EHo] ok

ety B dFdAe 2 Agd o AT b FRAECY &4%lo AEFHoR
714 AEJ 53] ginsenoside-RgzE oF Aste 7l€/Mdyd ob&d v FAE IR
ginsenoside-Rgsl HEEHHS &3 o128 NMRE ol&3q ATz §3&
2 AFE $Y5dh

r-{m
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7. B4 A=

B7E Y THORREH 442 4 FUSY 22 FRERZ AR FA F 30
23 BASE 2718 AARNY FHAAzE AT dA g autoclaveE AME-3Hd 96-9
BTN 3NN A= 3712 FHAUL, dFIAXVIE ol 8dte BTAXN 20 AL 13
A2 F 6TAA 1043 T 23 d2E AA g F4e Az

U, F4 A2(extract) Ax

4 A9 T 27 2 2E BYHA TA A2 FE2 &) 0%, F
2 30%)9] Webd 1089l BS W3 80-85ToIA 3AZHY 33te] AN B2EE AN
AU FEES TS F AT - 5278 AL brix 6001402 ¥5F F 4T
A3l RSN AYo] A

H

o HEEHL 9@ FAds A=
F49 XY AEu s FBEAE G904 Al FEHT A GEAY 44
o F4 of(brix 60 o) AFEL A7 FUSA 4T WALl wBst] AL

2t AIXd Y ¥ 9 AF

AlFed FEER e T4 A2 FoPeR Azxd FAozRE FE d22RH
ginsenosides®] ¥ FEAHE 7] AAH A FH A9 Ando F(1971)9] Wy & &
X3} n-butanol FEYL2 AEE FHSAT T A2 58 AT F A - FF
o] FEE AARDL A2 FE59 2AAND F FE3 n-butanol2 33 FZ3H3h
olEE EF s FHTE 13 A¥F F £33 WL n-butanolF T rotavapor(Bichi,
Germany)E ol&3l4 Y- $FA F HPLCE dwlghe 500 wldl §3818 ¥ 045 um
millipore syringe filter(Satorius, Germany)2 o3 dto] YA oo B gE. AAdE A=
£< 10 ulE HPLC(Waters)7]el F<18 e ELSD detectorg AF8-3t4] ginsenosidesg& &
2 - AFAT. AIEd FF/EY A P2 AHFL KT&GAAN B 1159
ginsenosides ¥F&(Rg1, Rf, Re, Rd, Rc, Rbz, Rb;, Rgz, Rgs, Rh, Rh2)& A}&-3ich
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Chromatogram®] Z peak¥ HE&F ALX U9 chromatographyol ¢l3te] A9, &
ginsenosides®] &% FFE3} peak Eo]E nlmste] A4t FFFH

vh FAR AR2E o] 47 TN pH A

FAd2E BYHQ g osted Az 60°birx 4 AZI2(m4 0%, T 30%, F
B3 206%)8 FFFo &85 Bbrix £9o2 FE F o] T citric acid,
Sigma) 50%(pH 056) £9e A7stAA pHE 20, 25, 30, 35, 40 522 25U} =G
AgoA AELoz HArsx Qe 67°brix WA A2(pH 1.6, v, )& 25°%brix 49
20| A7bsAEA ztzh pHE 20, 25, 30, 35, 409 574 A& ARE 6 F AEd W
gAY ol gt dETE AEE 2AHFA FE 25%rix FHA2(pH 44)F AHEF
et

vl 3429 2xX7

2xe Mg AlExd WS A 9 120T9 122 A £ autoclaveE ©} 83t &
A 7E ANRE AAEE23E Yo ¢FE 92 9838 F 2/ EXYE 4
o} 60T} 80T 9 2% A& F& FZ(Bichi, Germany)d] o] zZ+zt Aztdidz Azst
At

A}. HPLC(High Performance Liquid Chromatography)E ©]43% AL¥Xd A EE4

A 4zt A 8E L ginsenosides?] TFEAE 7] A LB FY Hto X3
n-butanol %% Ando $(1971)9] o] webx £4 AgE EH e AT T
d2 5 g AT F AGFEFHGA FES AANL AdHE2R FE5d AN F FE3
n-butanol2 33 FZ3&1 o5& EF s FHFFE 13 AT F £F3E HY
n-butanol% %t rotavapor(Bochi, Germany)E ©|&3ld #¢t - F5A7 & HPLCE vgE
500 uldl &3¥ F 045 um millipore syringe filter(Satorius)2 «#3 & 10 ulE
HPLC(Waters)719l #9034 ginsenosides® ¥ - A F3ch Alxd 3§89 ¥ @
Ao AMgE Md Al AJEQ ginsenosides FEFEF(Rgi, Rf, Re, Rd, Rc, Rby, Rby,
Rge, Rgs, Rhi, Rhp)& 3 AAA2QAT LA EF 22 A& AL3 . Chromatogram
9] &} peake EFF ALEY 9 chromatographydl 2l8le] B39 3, & ginsenosides?] &
Fe EEET vlLdte] peak EolZ A4t

2!
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o}. NMR(Nuclear Magnetic Resonance)& ©]€ % ginsenoside-Rgs &4

vddxz EF Astd AEE pH 252 T F 60TAAM 6N A
ginsenoside-Rb; ] ¥H-&<4& & A A9 $X3n-BuOHZ F ¥ k8 F&3 F 40TA
silica gel?t &7 ¢t - F#%F38td &ulE AANYE. FHFEL  silica gel column (4x25
cm, 70-230 mesh, Merck)ell loading¥ ¥ CHClz : MeOH : Hx0= 9:3:1 &£¥r&v] &g
elutiondt A3 20 ml @Ak £ TLCA AAH 3t band(G¥band)7} standard-Rgs
o e 9130 Yehte Bow mold - H5E F NMREAS AN A
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3. 4745 2 13

7b. BESIE A@ 3ol FAAZYE AL
AL daigH i BE BARAY FVERES AT EFes Axd

#Ao] HF Alzte] & AATh B AFdAME F4F AzAY WES dedatd
EEHOE FENES FUAFZ A 432 F4E Fhstd AR FAT F 96-9
8C 3AIT Ax FI712 T4 F 0AN AR E€F JZE T39 Huy AR %
AAzE 948 Fods MARRAG. AT F4 FAS FUAE BIHA B s
F2E v 70%, F2 30%)Z 3t FAA2(60%brix oD E A=A TS
o] FEFEL 60% oAt FEF FTAG22HY YA WYz AxdE £
3den, HPLCE wego £3d $ Anel He (045 um)E 973 & HPLC ¥4
o] ginsenoside ¥ %2 ¥4 5] H(Fig. 1-1).

M

Aoz

X

Ginseng harvest in field

Washing
Steaming for 3 hr in 96-98°C

Steaming
First dry for 20 hrin 70-75C
Second dry for 10 hr in 60-65C

Ginseng root dry

Extract three times in 10 volume water
at 80-85T
Evaporate

Red ginseng extract
l Partitioning twice with diethyl ether

|
Ether layer Aqueous layer

Extract three times with 1-BuOH
saturared in water

1-BuoH layer Aqueous layer
‘Wash twice with water
Evaporate at 50C

Crude saponin

Fig. 1-1. Procedure of the red ginseng production using the simplified method and the

extraction of saponin in ginseng extract.
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Y. ELSDE o4& FAxd ¥4y 4
716 AFE At A FEQE TFol BT A8 E AHEstd o} st 53

7184 AFY 82X AEHZ A ABREZY Ao AEHUA AE&HF &
o BAANEC Y] Br]| R v E AL AT QNP E AAEY Fitel 2R
o fasdz At ANHJEH(Choi et al, 1999), PHo|FIHI AT
ginsenoside-Rgz& AEEZAZA ALY HS vlFo2 EAste A&7l wEd 71&9
UVY RI detector2& ABAAAE €423 ded B2 oz gl gt wed 2 4
A E vlFe AgEY = &332 ELSD(Evaporativie Light Scattering Detector)& %=
Yt AY ALED BES BATE AR 7|&9 UVY RI BAYRYG o] ¢ AJAY Ao FF
4d 2F4E 4¢ § AN

ELSDE o] &% 14t AlEde B4 x1& 157 s KT&G FEATIL2RH
11F9 94 EEEFS 2L 3 BAZAS 9 F FANTFEERNYH AL
A4 AAE UL EHS vty AAFY A A4S AN AF AIAIdE 2FHE A&
+ A HFig. 1-2).

n:

mv £

8

g
s e Re
e B

on 050 00 1000 1800 00 "m0 WW Wy 40

Fig. 1-2. HPLC chromatogram for 11 standard ginsenosides using ELSD detector.
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o, O3 AR XFEI 2 #43)
AL 71E8F, AEAY, A7, FEA7 w2 SoldEe FiFolv A&7
e, e ZtEEAd we F4h A3, 9S4, 2 2 R seg FEHAY 94
3 Z4te] Akl diEAelel A oleld sHE] wel HoldRe FFFelut FEEH
7t &, dz 9443 F4e Aozt vk AE7A $EHA A4 FEAF dFEel it
woE Fiol 2 ez gEA gtk FTAAE P9 g AL AEIE FAstn
e, Fgotdd, sy AR T HSA AR FFol NAEG ok o TA
o] SolES gFE R ECE vuA HIdof WA WA 44 Aol vz
o2 g F-iel " FREHAUE SolAEY Aol & ALz AT, 53] it
£ malonyl ginsenosides $°] 4&718H4, ginsenoside Rge, Rgs, Rm 5& &4t tigeo
2 AR

B d7dAe 48 AFd #85EH2 e FAA2 d8S godr] HsA dEFd
478 3Ate] FAA2E FIAE F oJEEZHH F ALEU(total saponin)& FE - AAY F
ELSDE AHg-3te] HPLC 48 AAsdh 2 A3 F AEYL HAE 6 mgillA g4
E 42 mg =2 HAEH AZAl wet F ALEGS FFe] A7t e ReE =
A E A (Table 1-1). webA] o8 FAA2Y8E Foisty FAAFTS AL 2S AP
Atel webA Eed & AolE vehd # Qi 9¥o] i

Table 1-1. Total saponin contents of red ginseng extracts sold in markets

Ginsenoside content (mg/Ex/gr)

Manufacturing

company Rgz Rgt Rgs Rf Re Rd Rc Rb: Rb total
K 082+ 171+ 081 067+ 147+ 086t 133+ 127+ 287+ 1181+
0.030 0.010 0.007 0.005 0.004 0.005 0.010 0.006 0.010 0.009

H 319+ 171+ 161t 2.36t 656+ 547+ 926t 993+ 875+ 4884+
0.020 0008 0011 0005 0.007 0.015 0.013 0.019 0.010 0.012

G 149+ 125+ 035+ 029 1.07+ 044+ 033+ 0.33t 063+t 6.18+
0.023 0.009 0.006 0.002 0.004 0005 0.007 0.006 0003 0.007

p 137+ 1.70+ 1.08t 0.87t 3.03t 238+ 3.12+ 229+ 439+ 2023+

0.021 0.010 0.010 0.003 0.005 0.010 0.012 0.010 0008 0.009
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FAAEY F4E& FIHA FA387 QM E ZEFE S (standardization)d YEE A3
£ Ao Aot wN F2 AFL M3y HfAE d8e xEsst #3387 ¢
Aoz F=olol gt wEA & ATFdAE AP A TN F4E 7S
F 24 R 94E Azs AP AHgaHth FAL 8 de F53 Ax FA M
TAS AR AzxHEH 7€ HHE Aol Bl £28HE @0 b £ dTdME
A AxAY S e AEHoE FRAES FUAIY HEA 442 4
& FUEY FEEZ AR AT F 96-98C 3NN FE FF7I2 4T F 3042
zeo 4% A=xg Td vmy g TS Az HEg. 2-1D. A8 F4L
A 52 4g Yoy, 3oz E 7|EY 4 2 AolE HolA &

AZF F4 A Fude 44 2y 2 3YPHA T dr2 FEE UL
70%, FZ 30%)Z V& F 100ld FFHFE Y 80-85T A 3AY 33te] BAA B
2 328 ¥ AYEEHE st FAIX(60°brix ©)HE AxSAAG. 2 A Tk
FETEL 60% ool BolPor Az T4 ARE o FHF THAL] A

d

o

¥ FFE FAE7] YA HPLCE o839 F ALXd(total saponin)& #A3tth 2
A3} Table 1-2914 BE nlel o] & ALXY FFe AFd F5HIL e F44d2x F
M we AEY $FE UEhd HAS A $58 AXd Pl AFAAT.

Table 1-2. Total saponin content from the extract of red ginseng produced by the
simplified method

Ginsenoside content (mg/Ex/gr)

Manufacturing
company Rhz Rhi Rgz Rgi Rgs Rf Re Rd Rc Rbz Rb: total

0.24+ 081+ 3.19+ 1.71% 1.61+ 2.36+ 6.56¢ 547+ 9.26+ 9.93+ 875+ 49.89+
0.001 0.003 0.020 0.008 0.011 0.005 0.007 0.015 0.013 0.019 0.010 0.008

red o . 039t 250+ 396t 292+ 330+ 3.23+ 525+ 401+ 823+ 7.23+ 791+ 4893+
EIMSENE 4,001 0.002 0.012 0.009 0.001 0.007 0.005 0.013 0.015 0.016 0.009 0.008

* Red ginseng : Extract produced in this study.
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ueld B APL Fotd ol A Az T4 FS AXTd FHgME & A
o]& uUehiixl kAT, PDA ALEY F FAEROAA AT HYEZo|gREo HEY
ginsenoside-Rgsoll & HAld uldte] 2u] o] HEHJew, 7H3E JAFRER 4% &
FAgAZgo] e Reg @A ginsenoside-RuZF S 7§ 3uf o] AZEo] HUrh 228
ng2 g AdFE F39 /MwE FAAZ Py $EIE AgHoE FHIYLE AxY
F Qlon, = uFoz &A% AHTAEA FFo] A vehtez, FAAINE
Al g EE AE5EAC dE FAEE AT SHAFS Adsted 7198 Ao,

gt RN 29 A (pH) & 2 A g 7|FHAED FFF
A44(Panax) A &9 triterpenoidAl o] BuldA ALXdo] Hojyoz EAgT. 484

o] guidA Alxde uFREd Eof e FAVI-0H)S Fo =ty 274 B¢
protopanaxadiol(PD)Z &, 3701 73 $- protopanaxatriol(PT)Al Al¥dez FHdY, PDA
ALEQ L 537 AAZERI dor, PTALE Zd2HE9 FFAFEH UK Choj,
1991; Kim, 1998). @A7}A] 304F |9 Atxde] 4oz HE AU, BT
HETEC] WA Ao, 199%6). ol AXIEL i, A £ 7MEAYE
Y AS F27 QYRS B BA) Fhe.

FAEH Alxd AHESZE  ginsenoside-Rgs, Rhy, Rhy §ol UQEH, °lF
ginsenoside-Rgz g #& A X Ho|dA &3}, Hado|ghz g, YJPHZLE T AT
Hold Aoz deja Arh(F, 2001). 2y o]5 AL F4td 3| vjFez 50 7]
i o]Ee] FFL FUAFE Qite] HIrtA FAE AF L wEgA B AFdME
ol g :rTAd FHANEIALES FFE FAAINZ] AT FFem Tz EAE,
Facid)A&ste] a2 7HeAdE AT

TANLS AFAMERA pH 0759 &L A& vehdd. FALE AHE3d AxE
Z3Y Z¢ 47 HAFLREA AEIMSE7] Wi 2 dFdMe A=2AE AA
50%<] TFAM £4& ALE3te) Aasigith. 2 A3} Table 11914 B ul9} Zo] pH =
AL FA % T F(control, pH 44)d] 120C GHE 2/ QL AS
ginsenoside-Rgs®] o] oF 2v] A= Frtsted 23 Wy, pHE A% dA=g &
Bole 38 AEd G ®Fo] dolyirh. 53 50% TAA(pH 056)8- 42 pH
2002 =A% A FaAE 28yt B& ginsenoside-Rgs A¥o] F7Fslg ot g8 #1
g AEQY FAq7 FgA AS FAdzd FiEel A FAEDY 66% AT &4
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He d3%E JeEhith

A2 Axg 2% 0TAA 124 M & F AEJIE #8859 HPLCE
T4 E A3 FAEYY A 120TAA 24 AT 3 Sl ginsenoside-Rgsdl 3ol

ok 24] o]A ZF71adtHTable 1-1).

Table 1-1. Conversion of ginsenosides by acidic regulation with citric acid and heat
treatment at 120C
Ginsenoside content (mg/Ex/gr)
Treatment -
Rh: Rhi Rgz Rgi Rgs Rf Re Rd Rc Rbz Rby total
Gi Ext 0.39+ 250+ 3.96+ 292+ 3.30+ 3.23+ 525+ 4.01+ 823+ 7.23+ 7.91+ 4893+
inseng Ext.
& 0.001 0.002 0.012 0.009 0.001 0.007 0.005 0.013 0.015 0.016 0.009 0.008
Control 0.43+ 067+ 3.80+ 0.78+ 691+ 3.31+ 0.23+ 3.27+ 7.45+ 6.12+ 650+ 39.56%
T 0,002 0,001 0.009 0.003 0.003 0.005 0.000 0.010 0.013 0.012 0.005 0.005
19-1 044+ 051+ 375+ 043+ 6.89+ 301+ (.16t 254+ 557+ 3.87+ 354+ 30.70+
0.002 0.000 0.006 0.001 0.003 0.004 0.000 0.011 0.009 0.009 0.002 0.004
19-2 048+ 023+ 341+ 0.12+ 750+ 297+ ~ 1.28+ 3.81+ 2,50+ 2.39+ 24.69+
0.001 0.000 0.007 0.000 0.005 0.001 0.007 0.005 0.005 0.001 0.002
19-3 051 _ 337+ ~ 821+ 311+ ~ 0.32+ 1.30+ 1.71+ 143+ 19.96¢
0.003 0.004 0.004 0.003 0.001 0.002 0.001 0.000 0.001
19-4 0.54+ ~ 321+ _ 875+ 3.24+ B 061+ _ 0.23+ 16.58+
0.002 0.002 0.006 0.004 0.000 0.000 0.001
19-5 057+ _ 401+ _ 914+ 321+ _ _ ~ ol _ 17.03%
0.002 0.001 0.012 0.001 T 0.001

* Control, pH 4.4; 12-1, pH4.0; 12-2; pH3.5; 12-3, pH3.0; 12-4, pH25; 12-5, pH2.0.

80Ce FAzFo Fadzd e A9 Axde HES BFY F UAUHTable 1-2)
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aejy pHE A s d=7t 2obd+E  ginsenoside-Rgzdl &3] @A A F7Htde
H, 53 pHE 259 202 2AF HFAHE 1120 mg? 1250 mgeg 429 33
mgHth 334 o] Wiy Roz REAMEHU. F AIXJ % ginsenoside-Rb;, -Rbs, -Rec,
-Re, -Rgi®l #Fo] A=zt Folgel metq F43] A2A4HJAR T SolHE
(ginsenoside-Rgs, -Rha, -Rh))9] & &2 A8 F7H5 AtHTable 1-2).

Table 1-2. Conversion of ginsenosides by acidic regulation with citric acid and heat

treatment at 80T

Ginsenoside content (mg/Ex/gr)

Treatment”
Rh Rhi Rgz Rgi Rgs Rf Re Rd Rc Rb:z Rbi total

0.39+ 250+ 3.96+ 292+ 3.30+ 3.23t 525+ 4.01+ 823t 7.23+ 791+ 4893+

Gi Ext.

nseng EX- 5,001 0,002 0,012 0,009 0.001 0.007 0.005 0.013 0.015 0.016 0009  0.008
Contrqy 039 250% 396: 292+ 348+ 323k 520+ 401 8148 7028 T54x 4834

n
0.002 0001 0.010 0.008 0.002 0.006 0.005 0.009 0.012 0.013 0.007 0.006
oy  040% 240% 387+ 089+ 380% 311: 472+ 399+ 803+ 671% 474+ 4266
0.001 0.003 0.009 0.002 0.001 0.007 0.003 0.005 0.011 0.009 0.005 0.005
g, 043t 221% 370: 063+ 425+ 289: 260+ 394 691+ 553+ 398+ 3707
0.001 0001 0.005 0.001 0.003 0.003 0.001 0.006 0.008 0.004 0.002 0.002
g 045t 195t 361 053: 825+ 275¢ 087+ 393 530 4215 312+ 3499%
0.001 0.001 0.007 0.001 0.005 0.002 0.001 0.008 0.005 0.005 0.002 0.003
o, 064 130: 320: 034% 1120+ 256+ 051+ 383t 451 2318 253+ 3802
0.003 0.001 0.005 0,000 0.013 0.002 0.000 0.005 0.005 0.001 0.001 0.003
g 071X 062+ 220% 030% 1250k 247+ 032¢ 301+ 303+ 251% 273+ 3054+

0.003 0.001 0.003 0.000 0.011 0.001 0.000 0.005 0.002 0.001 0.001 0.002

* Control, pH 4.4; 8-1, pH4.0; 8-2; pH3.5; 8-3, pH3.0; 8-4, pH2.5; 8-5, pH2.0.
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g 20 50% FAAE A st pHE =A%ty SEAIYE Fo2A AYBAo &
< ginsenoside-Rgs®] AHEW WEE 59 & A+ 2% 4k 2y 4x7 20 A2
=4 H9E AFE MEsted Yol Avaz ®gto] ofye AAAES AR Afol A
AEo A7IM, 53 FALE AT A% =7 24 HA 8 T &M ARFS
=3 5 e 3ol A wEA ol i S FEI] fiM & dFdAe JEd
224 AEHEA A7 & A d2(pH 1.9 FEA At fAA2E o] 3o
At 29l pHE 25, 3.0, 35, 4002 A& AX Y9 AR E AL

Aga2 F44d2e] pHE 24T §F 258 80T 60CE Astd vlug A &
ol & HolA FtrHdata PlIAIAL. A &E7F R&FE uE3Hed AN Fa&r] 9
Fol viddrz pHE ZAHT F 60TAA 12412 Asiyet. 2 23} Table 394 B
upe} Zo] pH 23S A &2 FAF(pH 44)€ 80T EA 2T sz tA=2 A A
Fd9 Wgo] dojubx gkt

a2y pHE ZA 8 427t HolA4E  ginsenoside-Rgs?] ¥l Fa1dtA F71381
Ed, 53] pHE 252 AT AgFdMe 1334 mgeE F4d 29 33 mghtl 4u] o]
4 HEd ez FAFAC 80C AT FYdA F AEd F ginsenoside-Rby,
-Rbz, -Rc, -Re, -Rg19] #Fo| A =7l Eoldd mietx FA3 245HAR, 94 T4 =
o]2 ¢l 4&<Q ginsenoside-Rgs, -Rh2¢l #F2 F7tHe ZFE vehlAvk(Table 1-3).
F44 XY Z pHE 258 ZA% 249(1120 mg)Ett B2 13.34 mgl 2 ginsenoside-Rgs
o B2 HEES Bt HF 31%H =9 total saponin®] #FHA7F ARNeY 120TS] 22
Ao Y o FET ALEde & &4 flo] 60T 1241 APste ARezr o
29 ginsenoside-Rgz& A4ste A& FUdad. a3y FA citric acid)e.2 AEE
ZAF AT B}t v)d(apricot extract)Yx AT FA B FE&Ho=z
ginsenoside-Rgz2] ®W#o] HE Ao dME 35 A3 AFE 5319 3oy 3 &
olt}.
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Table 1-3. Conversion of ginsenosides by acidic regulation with apricot extract and heat

treatment at 60°C

Ginsenoside content (mg/Ex/gr)

Treatment”
Rh: Rhi Rgz Rgi Rga Rf Re Rd Rc Rbz Rb; total

o by 039% 250¢ 396+ 202+ 330+ 323+ 525+ 401+ 828+ 7232 791: 4893+
1. XT.
inseng 0.001 0002 0.012 0.009 0.001 0.007 0.005 0.013 0.015 0.016 0.009 0.008

0.40+ 250+ 3.94+ 285+ 341+ 3.20% 523% 4.23+ 8.35+ 7.12+ 6.89+ 4812+

Control
nro 0.001 0.001 0.009 0.007 0.001 0.005 0.006 0.010 0.012 0.014 0.005 0.006
6-1 041+ 245+ 381+ 1.05+ 3811 3.12+ 481+ 4.30+ 8.26+ 6.73+ 6.23+ 4498+
0.002 0.001 0.011 0.005 0.003 0.009 0.003 0.011 0.013 0.010 0.006 0.006
6-2 044+ 201+ 3.75% 060+ 471t 2.85% 2.63+ 4.02+ 674+ 527+ 510+ 38.12+
0.001 0.001 0.007 0.001 0.002 0.003 0.001 0.009 0.007 0.008 0.003 0.003
6-3 050+ 1.73+ 3.60+ 035+ 9.34+ 2.77+ 0.78%+ 398+ 428+ 450+ 471+ 3654+
0.001 0.001 0.008 0.000 0.010 0.003 0.000 0.010 0.005 0.003 0.003 0.003
6-4 0.65+ 151+ 3.39+ 0.24+ 13.34+ 2.63+ 0.59+ 3.90+ 2.78+ 2.46+ 2.63+ 34.12+

0.003 0.001 0.005 0.000 0.015 0.001 0.000 0.008 0.002 0.001 0.002 0.003

* Control, pH 4.4; 6-1, pHA.0; 6-2; pH35; 6-3, pH3.0; 6-4, pH25.
AHAAZL L stz B4 wgl T2t &(PDA), T2 ERHALEDL(PT
A), TAMA AEdez FRIGEH AANA 47 19%, 10F, 139 3¢ 28 A
HA. olFoH F4F SR4E o2 PDA AFE U ginsenoside-Rgsd 29 A thdd
GBS AT de Aoz BIHAL AR, 2001). 53] FAEY FFAE Yz A
&3 2RV A2 GAXY Ao JAstn YHe P2 FPALos YU A
&tA1718, cGMP9l 372 NO £H|& £38s @S olgdA7 |z FA AH € g9
TS FTHANA d4edS £y iy $AAA g A% FHA qF Sl Q)
2 49A ok B3 H7l5Ad AdE QA HE glutamate AAEA o] 713

rlr
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o o AZBAE &AL FHESopnl Bu|QAZE g F3AHEA =438 F
o] d¥ ez HuHUY gy 7| F4 Folt ginsenoside-Rga7t MFo2 EA
0.02%)3 B2, o5 ¥ TEHH AWFEES TS 4 A& 7h 2¥ e BFo I
ol X A AT HEV} o]Folxn glom, oju] AR AFo] EAHNL, ot&¥ ¥
F 3% AT A T4 AW Ao gk 2y ASALES A oF PyPe
S48 A43H7 Bastn 43 B4 AE ThE A AT Y2 37t AAH
I EgAe] Hojxle gl Utk B AFAAE 5 AEGY Qo] AEIHUANE B
o medeln AAMLE The A4 AT 4R AAE Aol BY L FFARFA
o] 77} & ginsenoside-Rgz A&7 T8 A3 FI/HAIE $HE 4EH

o2 A

vl. Gisesnoside-Rb; A#3E ¥z &3

Ginsenoside-Rb;9] &3 AE Wik Fz-FHL F49 ¥4 nuclear magnetic
resonance® ©]4-& 'H-NMR# “C-NMR spectrum}fl 22 R824} 7171 FT-NMR
spectrometer (Varion Inova AS 400, Varon USA. 400 MHz)E A&34ith.
Ginsenoside-Rgst -Rbi19] C-209] A& HoldE F B2 glucose?t &AH 02 7hE 3
HHA AAE minor ginsenoside24 R} S8 F 71 YAFZE A Y oH(Fig.
1-3).

Gic{1-6)gle-On

Gle{1-2)gle-

—»

Gle-

20(SHRg3

Fig. 1-3. The pathway producing ginsenoside Rgs.
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1) 'H-NMRE4

Ginsenoside Rgs9] 'H-NMR spectrum 323 &

Fig. 1-49 Yehid.
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Fig. 1-4. '"H-NMR spectrum of the ginsenoside-Rgs (400 MHz, solvent: pyridine-ds).

"H-NMR (pyridine~ds, 400 MHz): §0.77 ppm (3H, s, H-19), 60.93 ppm (6H, s,
H-18, H-30), 61.08 ppm (3H, s, H-29), 61.26 ppm (3H, s, H-28), 61.44 ppm
(3H, s, H-21), 61.59 ppm (3H, s, H-27), 61.62 ppm (3H, s, H-26), §4.91 ppm
[1H, d, J=6.8Hz, H-3-glc (inner)-1H], 6536 ppm [1H, d, J=7.2Hz, H-3-glc
(outer)-1H].

'H-NMR spectrumol Al 65.36 ppm (1H, d, J=7.2Hz, H-3-glc-1)7} 6491 ppm (1H, d,

J=6.8Hz, H-20-glc-1)ol A YEeld F719] double peak &
1= (inner)-B-D-glucose$} (outer)-B-D-glicosed] H-1¢] 6488 ppm, 6534

A=

ginsenoside-Rb19] C-3 ¢ Xl

ppm9] signal®} A YA A YeElY ginsenoside-Rb 2l C-2081A ¢ Ao & F

A glucose?t A28 HAth: A & 4 Ao

2) BC-NMREA
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Fig. 1-5% ginsenoside-Rg3z®] 100 MHzol A =A% BC-NMR 29Ed< ghuxa ¢
123
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L] (1] 58 48 L]

3t 2 10 pPpm

(1 140 130 120 110 180 se a8

Fig. 1-5. ®C-NMR spectrum of the gsenoside-Rgs (100 MHz, solvent : pyridine-ds).

Ginsenoside-Rgs®] 'H-NMR data®& %34 ginsenoside Rgzgt A 4 YA
R} Sgeo FR& #FAsx £3}th. Ginsenoside-Rgzd] R¥3 S8& BC-NMRelA
C-17, 21, 291K A & Aol& YElAH(Table 12-4). F C-173 C-219 signald S#H ]
REd vls) QY AAZoNA Jdehti C-229 signal& S¥o] Ry Hjs) 84 1ap7go) A
vebd )

Ginsenoside-Rby 3} 4Fx] 2] wkg-olA AAE ginsenoside-Rgs® Table 1-49]4 Bt} o]
C-17, 21, 22912 9] &2 signleo] S &4As] dA3}rh wekA o tiARbEL 3-0-[B
~D-glucopyranosyl-(1,2)-B-D-glucopyranosyl]-20(S)-protopanaxadiol, & 20(S)-ginsenoside
Rg:d & &A% 4+ gl
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Table 1-4. ®C-NMR Chemical shift of material G-Rg3 (100 MHz, solvent: pyridine-ds)

Carbon 20(R)-Rg3 20(S)-Rg3 sample Carbon 20(R)-Rg3 20(S)-Rg3 sample

site (ppm)+* (ppm)*  (ppm) site (ppm) (ppm)  (ppm)
Aglycone Aglycone
moiety moiety
Cc-1 392 39.2 39.1 C-27 17.7 17.1 17.1
Cc-2 26.7 26.8 269 C-28 282 282 282
Cc-3 89.0 89.0 839 C-29 16.6 16.7 16.7
C-4 39.8 398 398 C-30 174 17.8 178
C-5 56.4 56.5 564 sugar moiety
C-6 185 185 185 3-O-inner-Glc
Cc-7 352 353 352 C-1 105.2 105.2 105.1
C-8 40.0 40.1 40.1 Cc-2 835 835 834
C-9 504 50.5 504 C-3 780 780 780
C-10 370 370 370 C-4 718 718 716
C-11 32.2 321 322 C-5 78.1 783 783
Cc-12 709 71.0 71.0 C-6 629 629 62.8
C-13 49.3 48.7 487 3-O-outer-Gic
C-14 51.9 51.8 51.8 Cc-1 106.1 106.1 106.1
C-15 315 314 315 Cc-2 772 712 772
C-16 26.8 269 212 C-3 784 784 78.3
C-17 50.7 549 549 C-4 71.7 7.7 71,6
C-18 159 159 159 C-5 783 782 782
C-19 16.4 16.4 165 C-6 62.3 62.8 62.7
C-20 730 730 73.0
Cc-21 228 282 282
C-22 433 36.0 36.0
C-23 227 23.1 230
C-24 126.1 126.4 126.3
C-25 130.8 130.8 130.8
C-26 259 25.9 259
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Al 28 S ol4F AVlF A 258 &

Z7189 e

rir
N
off
o
RS
]
2

1 a4 ARL 98 9 24 § BARE £3 L 24
Q7% Fole 959 Y AN d@olth F, AYHA 4 de)e) wgo] JAPozA

A7t Aok 4715 Foldle 44AW 2 FUF, AHEL 2 4R AW, 47 @

& #3 5 Ugd 890 Befstn Ytk B AFIAE AEDEEA FAN A75AA
% 5ol Qs & BR2ANLH A5 LaAE AR HrEAY AF

o] o)gstn P33t

7t RAa4 AF

1) 7717

o]zt Eol wet AYx ZE3] vpdelth 2 22U g2 Fo] 94 He A
7t g2 2 gelE Agd FEHEoY $57-Fd 5 o /A7 4de] & + Yt
A P& HAAE NS AEE :Hin AGd &5, FET FUEL FSHA EAL
vhgo2 AES da AFAE HYPFA Yol TAg) BEYE HEE & A FIA
e vt A9 vhe FH, ANg, vuE 5% SolA HE ey = SRS 9
o] Aol Zl2e FIIAUT Erjojtt, F)AE Bofew At HgAL WE ¢ ¢ o
5, 58 99 glo]l Fo] AAEA duto] g o 2} dZEE E2FA AR &
2 F7IARE 3R V)5 E v AZY V1S REoFE A%l v uwEA 3
A 7158 ez QA3 2FFo AT AFdA FL &t Aok d¢zAHIHY
Ae-AEXHElE AEE Jded o] 2HZI=ZTE 2

471%5¢ ot 28 Bk

2) EAR

WIRAe FAY 47150 Hoad AHE Yshis 4% Aot 3 =ds] o
53 ol Uehdth 78 F4L 44 AAT 9749 Wols A HA @AY w5
driete ggsA Ra AUYE AU ¥ 4 Q& SAolth of Aol W AL o
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Foith 3 19 B HET 3AH AP} 2Edx, 24, 44 § £33 B,
ARt Sol Fag Q902 FAA Ak £ UL W A= Ao} FAAT 4
A% SE 93 o] HYE B 2718 F4o] YEiE e AHA 42 B9
£ 2% B U oAdn BUF] Ushbl= @k g0 gln 3, T8 A2¢
£30 =AAYE Ak BYGANE AFo] A& PR JEH}E FRGnz AP
Fol B £79 WAL FUVGT 23 dn 2T oA §F& P At
BolQle] e BWE FRD P FTo| BA RO o] EAUE W/RAL Lo
AA G Bk w1RAe A4 e BAL GPHnE A2 YoNE FAE
WA delol Btk EARE BEdel 3= 194 JMYE 2BABQ AN 3
olth. 23} A& Mtk oz AT AGE Ageld gtk 53 AFe) ¥EF W)
23, 2904, 44, 2%, 2F 59 240 247 FARFoE Fol FAHAY oA
AAY 271 =Q4 Wuge] AR, 4FA, SAAE WPl A &R sin
HAAE s Aol HAE ARAANE A WGk Sougd “EAde 3
AAAD 718e BELT 2EF £80) AW S F £3, Fust dE AFL o)
Yo FAZ AW FUH'D Ho] Qck EALAE 29, d5ed e FHe FASE
HEH Aotez Fad

ol

3) AHEA

AHEARZ olF2 frale Wel 2 AE @ "o FojM o ddiE 7] WEelSHn o
AVEAbE vy Bte] FE Aol ERA Eo] 30~70cmo|th. &, ¥, Elolg, FF, oxyg
7h, 7 A6 g8 XL AES UBZ Y3, duje £HA, 294, 254 T
2 & dFH P49 3 A AHEIAEd, 294 e M EE e &4
d1e 29 grh JEL L-Jd, 9, o8 E, ojisdgeld Eul&dxd 39 A
F Aotk AR Fage AY FAN 4 e E FEAFEH A2 = FAd9
A7 e, 2rIRAE Agdch agn AJAH7] T dstds Hold Ar A7}
Qo.m g AdFE Q7le FFges S g ‘FARY S B AR 8o T
Toleh 23 Fo] Bn, 713 FowA A9 MY dI §F Bl AIHY &9 549
FH AP aFd DA AgE $73E AsA stz dAd 47 f4F 2 HEeT
& Az, £AY A& WA d 34 E& AAstn dg ok FFH AeTU @

I FleS A8 £ dFe AR P AdAE HES Az Vs A

o
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SHFE oFEold WA L7t Yok st Be) Wol Y W HEHW 2W =
719 Pol Gm AF BE A= Fvh o 243W ol AT YFo] YopHrh,

4) 2v=

T EEeE AF ¢ 1 cmoln AL & 4ot & HL& F74 Ea29¢ 24
FA7F 1~270 E°] Jvt. @nt-Ank-&nt-gut-vf @ nte] 5714 wte] Un O FAME At
o] Zdtrt. AF=, nuld, ANEH, AZ, NEEA T A& £ Qo] 43E Zst
A stz ¢S HEdn 988 59 Fo] ZFAZ &t A J5& BsA st WA
g F&o] oA JFeld ZF F& AEI}E U ELo "l FEAIAAE diHAA
S FEAIIZ BAAFZEl dEgen 3EFFFAE Y F L2 Yok B AFEEFE
EoA dSe A A BolrtAE TR dAE FIAIe A ARG o
AL grsta gro] Al 4L gtk £%& AAAY 71%e FAANIER {3, §F,
AYZE S &3Vt @Asth AL dita €48 ey 2FS 952 B 5% &
o 322 FA Y AL B £& WA 32 4715E oy dAY AYE BES
1=

5) H&4

v &Fate AU FA= ojdd AT o] oz XA EFeE 7R
o B FUdtA EEFAH A hd Al yFelinh B71-d AA, o uFe drlE ¥
g, B BEA, SEAEI], 4RI AgriuT-dd-Fgelgdtn FeEn. e EdE
a8 A FI gole 3mZtF7HA Adn, BEAE oL a7d LFE& AN 2E7E
ol Aol &71(R& 270)& donFthe HdA ffsidvta Ao drje] %2 @3 43
< FJ@F)ae Fo] gvk. HEAE e BE AEE FA 3 HoF #ES oA 3
oA A ki Hol gtk H49 1ZE F& BIe AT Aol BEYE AsseH #8
3, 9o o8 W UFE =& @7t Hed ofF 4A &L duig 42 °]&3
A4 2™ AEg o]k FoY Avoze HA9 AYAH, &9, T, ¥, 449 &
d, BFE FA 39, dY T3] AFHYE, NgF) Asel= A7} Yo

de suze] &5t thdl FEE opAo s exEddeiclrt WAl g
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AR e oA AR 2288 87} Bol o} WNE Aujstm gt 42
Q HAEIlE Fn 9de gl TR b gen nhzt gt 9AFE FAE7
ust Eol7k 172m 7 Aekw o e o] gtk dele AA Ee AW, Q4o
o #v] 2ol 2 Aol A TY & S Utk AL FIAEAHI} Hol dA=
AHEEE Qlon, Bzt e &M X AHEEZ gl £ AL HEUF 7129
ghako] Hlma Wol oz Wt ol 2T AN HrE Fd AR ¥
quiste Az 2H AFZE AL Yot AXE gMAs 3 AwE 9
F 59 71343 vgw Bl B2, Yz, gux2s 58 FHdtn o
o) $ tFdty PN BHA i & EESA v Vg B AY
&g &4 3 =3 AE ¢A ¥

X

1¥o) o)
of 4, <,
Azle 1 &

<
< TN

7 w4

MATE GHFEA 3 VAT I AR 2R WD LA d. )
Aol e 715 3T A AR Lo AAY g , ZRFFY FREA
A AR wRsel o 0004 ARE AMH F2& T & At FFLAAFRE)
o 958 BAL FFedd Hae dFoeA kgez AEH foh fvTelE o
15004 28] %2 AR $uete] Sol gon, $99 Ha2EL LAAUL T o o
e g} go2 g Kok ARAME whRel 34 A AFHFol
ol AAASNRAD, F5, F, F, &, A, A5 3FY 4Fo2 APHe) 2
29 e 22 Atk UAe F7IMFAR, A, T, 73 unRe, 2R,
B4, A okd)el FRehm FAMIA, obrlage] Fo) Yok S8, A ok
FRaA B At FANES QALY MY W A 4AY $2 B AT ARG =3
A7E SH=ABS BAAA BHoZ WBAA T EG 4715 Fid 4§ 2EY
2o %2, §%, §4 5o Utk FANEe RANY s2ey 2ug YR o 2E
H2g Hada £33 Gl A YNFVLE FAAAZT

v 7le a4 A3

1) L-7l=24™
Ad FejdAd FE 2 Atz Auie 29

I

E 2 A2l EAste Ed=2A 72
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L2T ofuxddt fAME EAolAw, o AEF 71%& Cholines}t o] Hlglad FAHR
YH 2, HERBIT LR £F5HT it L-7l24"e AX YA FHA3Ee nEEE
Zot 2 &wFdosA AU duix] 44 2 Ax &4¢ Bed Yo I+
=ZE 424 ok 7lEU™dE g3xez L-sl2yds D-sl2Y", § 7hA doz
ZA8H A Yol L-Ftavente] o] &5, D-7t2UE S 4A oA o] &HA %
g HT A7 wEd L-7t2yds D-stl2ydSs FAd 548 ASdE D-7t2Y
o] L-7t24" 9] o]§A4E& A, 2388 AAd FHAA 9% vA F U] B
I HEA, "F FDAAME 4FL2A D-7t2Ude AHES FAsZ gk L-carnitine
2 olst Zo] AAZFHNM 2% FAo] HA, ol AWl L dAF F 10%H=E #t
o HAA X37] gEd FEF FEe AYRE deFHer wFHolo e Aol
L-carnitine®] <13 W Z|Z2%ojate] i@ 7150l LeAUA tololEx, ZH2HE
A, &% T ¥4, H7% T, $4d A% Fd, 489S VIsFAE T4 2P 7
T OgE 2424 8453 9l

2) o}=7]d (Arginine)

ofpigte] AFow AAQY FAPROH, AP35 2EY A4, FHAZANE Fooh 53
AAe] AR Aol o TBAdtE AFASEIE AANA A71SE FIste o}
nicqte] FLR WI|RA, AFFEANZA 47 T4 ol&stn Ut

3) €-$-2A(Taurine)

B-de SHAFEANNE AT A9 glenz AFHAA 7154E EHE = 3l
E FEE FASHY RN HFaoor vt BedL APFLEE 2Hs FoB
& EEAIH, SRE ABATIE 715 E da A A YL BoPolFEn. EY ®
T BAAF AN AW gd2HEF FEAATEEL A48 Fag

4) otd4(Zn)

g 9oz AXe 53E 9 gz BT AEY F4d BdsH, A
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Ul w3 EAEEA AAW AAE FAFAA 43, 94, A4, 2] S B

2. @AY H2A9] 2 2 ¥F

AR i RaAe] 28 A A A wed 77132925 ke), EA
ZH2.282 kg), AHERH975g), HEAHGT5 g), AAHIT5 g), 2¥IAHE30 g) AAE FEFE 5
oz UroA e Fol7ke ¥ H 13 1749 S Wi 85TAA 4N &8
F 232 1029 £ ¥ 8TAA 44 38 F 58U 1 43} 98 8462 kg2
ZRE 299 ko §AN2(60°brixo]’H7t vt 3532%9 £8& R A%Ae ¢AA
AZE 98 20 gy 2XFoz Uyo] 37C BASAA dFEFd Ad FAE AA®
A7 QAT SN, AL AT 71 S Table 2-1).

Table 2-1. Test of E.coli and bacteria per 1 month

36T incubation
T ¥ 7 & 1 et
g 2714 g =
NI E &4 &4 4 &4
QA F 1ml %, N .
P s &
(cfu/ml) 1000] 8} Sk 4% 2kl

ul

. AAE AZE A% PR

FHANTFEES o8 AUT A AAFY wFuEs AR A3A
ginsenoside-Rgs Z¥E TF TlextE FY8E 31 G-Rgs §FS vz 3
7hste] &%ol FuQd I AAL AT A5E 85t AAEY 48 949 o
oz Q% JFe HA3 & £ Y= FA8E vEw BEBL 2, 3,6) 9 A7l5dd 43
2 FE WEe B 37tz ARt IRE 254 AR V)54 B
Q ZEEDR n7AvAE AHSstA

TAA2E AR At Anrt HGQA AAE AMRSte AF)EE 137ty
At vnAd £ FFe] FEIF AALHe o EYY AFozA FAL s A
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o2 AlgHo] g vl 4¥E AAGAoH, 29 899, AN, L-sl2Ude
Artste] B AWe HAYF JUAZ AEES o] HR o] A W) HEE
AAES P ES 2R84 A

4. AAF 2 AFFe A 13} 3 Y AR

U8 FANBANEY A FALE A 2L YA vw HFARE A8
e AASA @itk BAd FAFIIAA AGLE ol §dtel =S pH 252 =F
& 7447} ginsenoside-Rgs9 #Fo] EROU A HulEHE Eol7] o2 FTAgxs
Maddag Egste] Ade AzEg AgHdn. 0¥ LOE Abe AP 2R
5g A7HFAA Aol R dAAY AHE AnaAE Yegi

d
d

Table 2-2. Formular composition for testing product and placebo

A (mg) A oF 7 (mg)
A2 EX 7:3 T4 3,600
60C24N 7+ ) viA 1,500
7%
EAL2}
AR
%A EX BE24 2,000
A=
L uz;
A€
G AEx 300
A AYEX 3,000
7154 L-carnnitine 100
B9 500
ofu} =4t L-Arginine 50
L-Glutamate 100
AAEA o1 R1(B1) 0.7
H] e}l 14t L EE(B2) 0.8
Y g Ateln] =(B3) 8.0
AT 2] 5 41(B6) 1.0
o Abstold 2.0
714 #42% 700
TEE 5,000
#Av) A SR A 3,500
Sucralose 10.0
gkg peppermint 8.0 8.0
coffee 20.0 7.0
71 e} AZZTAFEE 55.0 55.0
50me 50mé
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B5AY 2% mint Fo] A% A Frhe 7o} BolM mint¥E 2AFEG ne - o3
a7 =4, 8 mg - ZRAE FRAL 4, 10 mg- YF o] Ada Fo|A 5
=74)

AFE] Aste 2ol7] &AM A UEFLE Hristd Agsiugod, 42 aH
o]Z R& AZIE A LR ST HGEE AAY A5 FYR I AF{H oA,
AT H<d A EHE Yehiy] Y8M RES ANRS 2 AgFY AAE
formula® 7]235 % tH(Table 2-2). A9 ZA$-oE 27 7I¥E =70 Eon, AAYE o
= AxE FAMO) slojob H7) w&el MFe 2 3 g7 AT 35 goez FAHE B
2 33 coffee o] 3l ZFoli mintdE E2A placebo ABF AF L HEUT.

5. AlAF A R aAY A

AR ANAFY #571% 23RS dHA 2V Age F3E q3ET 44
petrifilm(3M, USA)& ol&&t 9 3744t IR S A 2 2 AF9 G
€ AF EA7F 24 tH(Table 2-3, Table 2-4).

Table 2-3. Results of physical and chemical experiments

36C incubation
T 7l & vl 2
1718 ¥ ng = g =
u} . ) o) 0
gk . o O O
A AF . o} o} o}
A= (pH) . 451 451 452

£ 0% A%, x: AHY
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Table 2~4. Results of microorganism detection in the testing product

36 incubation

T 2 7l & H 3
me & 2709 ¥ MY £
2 i &4 24 <4 <4
AukA 7 1 ml %, _ . .
X & s
(cfu/ml) 1000] 3t A A 49
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Al 33 F4 AEAARY ARAE A5 AN 9@ &%
gl

134 47% B A% 53 2 24

A4S st g, ¢3E HAE5RE, RFIFZE, AR AE, dEEEHAE § 49
gl 7k A EA8E 2a e ez A JdHIAF F, 1994). ol & IHA
Bl g AEozx FA7A LB Qe LS AARd AE, ALPAHE, 9BA, &
A4 FEE 2 FEHolE, fET ¥ 714, e 32 FIIAR Fo] dth o AR
FolA Ao FEAECZ AXZIAES FHLE B dT7EC] FYHAA o, A
Edo] 4] F2 dElie S FIetn Avh AAELL QAidel o 3-4% FTHHJLH,
A E7tA ginsenosides#} WWE AIX A FHE F 31F9 Axdo| EHHAR LS
S, 1991; AEFE 7, 1994; Baek et al, 1996). o8& AIX UL FEAFGA 24, QA E
d522HE, FANATEE $uER, A€l FARE, 538, 95, €U YA,

< olg T B2 A¥ol RxuFfon, AXdY FHd WA FHAFE H

ol A HEZo] ojgdEo] £Fo] BAHT 2FW FFoz A YFY FNE &7F
Wetol F7hd o wet Hlma wHug wetat AFAlelod] EXjste wetet Hwo] £33 B
Zoll A3 T AR 2o FIFL2ZN AU A% FUHsA HEA 2Vt &
Wi tHLue & Tanagho, 1987). ol2]@ A& AL AWA ] HEZ VYA s =A
Hed, vlol=gdAdA v FAA(NANC: Nonadrenergic noncholinergic) A2 A@E A1} 3
AA 2Fe] WA XA Bulg e o]+ EA(EDRF: Endothelium derived relaxing factor)
of §72%7]9 FAHAA HAA BEIZY ol FoF JqEE 3 Yz U HTejada
et al, 1989).

ojg} o] ALY Aol WAL HAX HEZ AT TG FAE 48
283 71do] A7 we BEZ o|4F Lo ' FAES LAY A5 o]LH
3 A A UM FEIE olHANTIE EARE ol=dHEUA a &4 B4, 24
A oFE, nitric oxide(NO), peptides, prostaglandins, histamine, Z# %2 A 4A, ZFEZ
MEA, d#3Z3A So] ¢delA Uk Brindley, 1986; Tejada et al, 1988; Hamilton et al,
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1989; Quart & Cook, 1989; Andersson & Holmquist, 1990; Gerber et al, 1991; Rajfer et
al, 1992; Tong et al, 1992; Montorisi et al, 1993).

AL FAUTAA 2 JAE F3d FozA QALY g3, 2 FEE ¥ HI}
wol B2 ddez HFH Ay AW g4 AHEH oy, @A A A4
9 EZYALSG WEWA, AR A, €874, 287144 B8 I BErlsol gAY
o]F THVIANAE T2 @] FF L Tx AP A2 TR MM FHEo] e
Ao 2 WA H(Hah et al, 1978; Kim et al, 1994).

Aitel g71sel e d7E vlay FHol AR AfE Qo] VF FAHEZE9
7t 4889 A, B stressZ AT/ AFV] ol B AP FA9 WA B uiy
stress& W& FTE AW FEH U HolEAH Fo] Ru(BYA TS, 1993; T,
1993, FFAA4A2A T4, 1989)5H 3 k. AZ A4l SF L7 FFE ne] 9% B
2H 3 Joew(AFA §F, 1998 <teld 5 1996 FIAF F, 1997), ¢HE dFHonE @
715l &ast (A Y 7] 5, 1995 Choi et al, 1995), SEAYAs} A L7 FoF
HAAA G2 AH g4 o]gFAES vehllo] AW F4T 48S dvhe Aol
Hugu KA G E F, 1996; 1997, Choi et al, 1998). 2 H 5(1999)2 E7|9 £33
A HEg2Zd g 73 A7 3L A3 SAANAA AN YFe T FA
o] o= FEd A dPH=AE APt T FHEeR 2A YT total
saponin®] ginsenosides$} ©|2H-E] &4 H2l8 Z+2}e] ginsenoside’t 23R HEZ
o HAE AL HAESAT 47 2 FAAEAA 3719 total saponin EHES Ao
M NEE A3 olg EFol FAHAAE FAGUA o1AAAt. A 5(1999)& PTH A}
EAE Y FH5o A+ ginsenoside-Rgs?t ginsenoside £ E FoA 713 7223 U3
ol&A ol¢tx8 3 K’ channel /jH&£0] ittn &% o n, ginsenoside-Rgs7t TFRH o2
PDA AtZdoldA AR B4 AEA FEHA Tl PTA AHEd &34 il g
ta 34

olH g FAike] £&7IAY T2 FH ojgAE P SAHAUA HEZ o]¢FHE T T4
e g AL oZA AXd(ginsenoside)o] FeElEFo] F8 8-S @3sn Ath 9
e A4 7R me, SAGed g, Quirizte] wel Sol g ¥ FFFodt F
S o7t 2 & A7) WEA AR EEsS} 7AstE 9858 A8 7T
AEE MLate Aol vjs F28 FAA Fo svtolth

-.58_



2. A7 23y

7t AYEE 2 NFER Ax

Zt YL New Zealand white rabbit& WA o2 3eH, £3 E79 AFE 53
st sk F Z ANYE 29 AF W@AUE 24 A AT B AP AHER As
E Az A AP ETIIHER d FF - 35T FAA2E vfjAddzed e
o] pHE 252 ZAT F 60CFZA 6/ AT FA7MTAAES B8 FTHA2E
120CNA 243 A d A, FRATATLR 35 - 553 7, T9Ates Adsd $5¢
Ae AL AFEAL 9FEE JAFEQ AFE 1Y 13 F435%0h

U S3daA 982 5 - o 49

D &7 a9 g2 49 &4

Zt T E7 o|dAME T wFAE FAEA wpHAIn, §7 AAE ZAHLEA
A AN HEI S FEstd FUS BET LYol EoJE bathel AT F
bathiel A &7 sidA HEZ ARG THA 5 7|54 AZEsto] HEA 29
&% AHE polygraphol 71539 #EsiA.

2) 589 5% A2 o13H 29 2A

27139 & FANIZ BY&4E ZolFdAA dFFH A ERHES FAE F AL
BolA PHES Fo3te] +3Axg #Fsn o)F A&doz UL 33 oF Ao
AFZEE B EA7]2 PHEY & FHFAEE #Fdd JAUF5HE FEFAT. T574
E9] &ol7t 23] A& o2 ofF 59 10 oY WE o|3H Yoz Asa ol o
47 29 209 4F FuAA % S AFS AR

3) WA BE2 FANTFEEY BS
7h FAZbEFEES HAA G882 A 9w HA

A4 G =2 WA BE2 ARV THAES FHEFLE 0¥y FAE ¥
HAA B2 A E wEE B34t PHELE 59 WX H&249 FA7tss
2ES FHEFLE Fogd AAE WMEE AFAAG

_59-



. 338 Nk Ax 7

1) 4¥EE 2 NYgER
AYFEL 105739 A74E Sprague-Dawley rate (F)WEtz vlo] @ ] oh ()
A A szutElst oA 6rtElE R FUSIY £ A5 F 149 AU ARE
TEE ALte AHREgon, GAL 15 dAALS J13e AR ABE B Aus
of ¥ JEFES AT ¥ 23U FHEINE AR 4P ol g3
NEEZL YU (732 A2 FTAFZAL A2z 60CAA 6XT AFF &
4 FEE& g

Pt}

2) A dxHE ¢ € A FE

A9 d2§ HEFY) 938 ketamine(40 mg/kg)E T£E FEY UHE 250 Fo
3o vtHYE F F9-Fe dAE BT AEIGY. G2 E HEE F AARYE Bsix
povidon iodine €408 A% XNXsALY}. < Fos FYAZ Aegojolas 2yYs
FAEAY. 2 e = A 484 Ad o ~E=ZA(beta-estradiol 3 benzoate,
Sigma)& 10 gkgo 2 M &FALsta, thA] FA 5A17F | progesterone 500 ug/head S
38 FAbsted B S F=3tATh

3) HPFES =7 ¢ 717 A

Z} 9 Ratd] &% 7| W& FTFEES BEEAYL TS FU8E ¢
A 3 7€ ¥ Video monitorg ©]43td +3 FHeo HAY Wik A=E AFs
Atk v F FFADL 52 dYon HeA zooldA Hgesidaz &4
A FANTEEEY F9d o FAEH ejaculation] ME F AEE FFsh

4) F7pEy

T L #9E S8t 92 A8E 2T FANTFEE FAT 19 vae vy
A BAYA oFH Y student’'s-testE AME3l] W2 ANFER FoF 9 FHo)
R 12 PYEAGTH 23 PFAY T HolE AASFAD FAA AR HRE P00 3
en], T packaged] SPSS 10.1& ol&-8tglch ¥4 28 F o)A et FEXNE A3}
o dolge] NIAEE A
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7 A 43ATE A% g AR

20063 19 15%¥ 20064 39 45714 B F ol&F Hlx7|Fd A7 RAS F42 R
& AL ddoz AAqAN REALE THT AnE, B, Y, FE, WEn 4
gol g AL #AQen H2 53720 F7] BEHAY 4E Fgsynh AT £
Aoge 2 Wl An AU&EHA H715F7t AeAE A oA HA F
o 718 AALZA d¥t o D testosterone® A3 Y@ o] T 71AAY EU)FH
gAHE #RE WAy 2EH 20 Z3aay o o4 AJAA 2/RA &AE A
2 9. a8a 8% AR vEd 4% F= 2HZoE I2E, YN 32E, Y
ko2 olkal, W AAAE HE3n dv didH A2FAFT T HEYl e A=
A 2 & Aot

Ll S I g R

D 284

2299 BE o4 A A3 AFe S T8 HURE Ao FAGFF,
£F &% 2 A%, 2 A dehE FASYT oM did @A E oF BH R F
agglel sty 27 ez Urglen & & T FEEE H4ddn e & £
e B4

2) FAlS Fol Wy

%o F S T4 228 H9AE BB i AT Nt ABIYOE Yopu
7] 9ste] Slke 1 A F4 F2E} FYsA 55 ARG By 82 2R
47 B B4 FEFEE A AT AL 190 29 ok - AYeE FAUAA B
#3470 o,

3) BAAY
71) kAl olol we A7)%el W

2E BAE A8, WY, AH, 499, HALVSEE A2 L AEAIA) A
q waete. kA FAc) B A4 WalE BRI Asd THEe WEAAE §A
o g 71ZSES S

- 61 -



) oA Rojo] e dHs=EY W
A Foo] mE dYsEEe WiE BB dste] TR Foko] Bk AR
A g% dHEEEe 2499 nasd

o) dAdE AAH
Ao GOT, GPT, creatinine, BUN, total cholesterol, HDL-cholesterol, triglyceride,
glucose W3t E #&37] 9t T Fofo] By AFM FH 3o ek

g 2= 4 &% ug

T FEFEET Y B8oz AT AN o) ARE ALY A AAEY ¥
F HsE AYRY] g3 SAHAAAY DIIRLA A7FFA L9E ol 8T oFF 7t
O FAbES ol43t $7 AWAUNZ FELS AR FAsH wrlg 2de W
22 &7 WE F99 FEL HHUA YIS o) ¢TI IAFNAFE Addte LIE
dedA Ak FAE F 108 ollld FEE L7t AztEol BE AL AR U7 A&
.

=
aaO
=

uh) kA9 53 BH

Al E3 VAL 450 A F e WE AL, A, ALY, AHS], 4GNSR
g 829 HAEA Az AA AT AW B HEANA A&, 2718, A
4, 499, BAEVZE FEA e} 7 RN FAHT Fol 474 ¥} 9 §
g ¢ F7he B4E sHEAGNT wdsgnh 98 29 218y B FEL wE
AFY &2 A9 v dig g A3 67HA 9 FHez 745 Jonz o
4 A A AFELA g5 63 ol F/E BLE TR BIsAT. o4 A
£ 23, AEE 33, AUAE 44, AAEUSEE 39 o4 St B¢E A ¥EF £
Y 242 gAY FA AU FHAH AP HEF dFAA FA0F AFEEF
Folztta s 49E MY F9E Ay _

AgAge] g 54 SAS(Statistical Analysis System)Z 2230 2]3e BE data
& HE+EEUAE YeEhen, BARN L tf2ad ddld student’s t-testE o] 88}
o] p<0.05¥ W 4w e Ao #AAHHH
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7h FRAEILE FEEY UM 482 5 F olgd A= 9F

W7l RAe] 713 S A (corpus cavernosum)o] Al FET YA AX(NO)E 24
4 4 g Aol FE ol AW E A4 ASE EAHT HAA oM P
A2t frElH3, o] YAHALE FolduolE AfojaA EAE BAHHAIH, ©] &
Alo]ag Folxdl ExX Ao E(GMP)Y FEE FT7MAA ddFdAN HEZE
AA dHY S 34t & 44 TS dodle A8, A ASE A =HY
Q3L T S99 gue FFANA FARY 5~8d BE o] FAHAAR &
oA Hi, 2EA BF WATERE Hol gl F A SAAAAI FFHA {
e o] ddo] 8L SANAAR FUSA H, o] of BAE (VA A&
rute] Yool AWS T Aojurte g Hod FFo] deHAE AHL FAHE
Aotk 39 wrlE AHol BUAY AFHA AFo] FUHE B9 YW Ao €9
Yoo] mAvrta ot delE HEolst R §7 Rgoz HEoRY. Urld #q3)
T HEYA, AZAZ 25 AdE ZFEsa SARA o)de] & s FAHA 27
ol& F slth

B dFdAE 2 FAAR F 2ET WAgEA o)A E LF FRAERE]
A Aoz U4FHA ginsenoside-Rgz®] AES FUAZ ZAF AYES EXd B335
st SR AA FAZ 5 - o] FAP L AN AT

_tfi_.

rr

i

1D HAd RAAA N

SR HBANL S vz AT AT A A2 (695:76)0 wH 1, 2, 4,
g A3 7} 785462, 105.0+10.2, 117.947.7, 121317022 B &7]7to] AFE SAULE
oA F7Hetsch(Fig. 3-1). B, C, D ¥ Z$E A 23 FA8H 828 748 2
2 BE&7 wEk SAAAAULel FAA oA FAHAIDT: 0F;
69.1£7.7, 15 741468, 25; 8561107, 45; 96.018.2, 675, 98.0£85). o8 ¥ &3 L7189
gL 25 o) FAA 271 F77t FREA Yyt
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Fig. 3-1. Effect on the intracavernous pressure of rabbit corpus cavernosum in the
reponse to various red ginseng materials. A, red ginseng extract (pH 2.5)
mixed with apricot extract and incubated at 60C for 6 hrs. ; B, extract of
root hair of red ginseng treated at 120TC for 2 hrs; C, extract of red ginseng
body; D, extract of root hair of red ginseng.

2) 57 aAe 271 BAX(ill rate, slop)e] vl

FAMEAGES T4 ZF SAAFAY g YFo] F&3] o]Fojxen, AT
AE dzTAdAMY 21 AEE 0025£0.002280100.1, 1, 2, 4, 657 5&A 47z #$3x
£ 0.02546+0.00317, 0.02816:0.00201, 0.0296+0.00327, 0.02991+0.00282%. =& 7]3ke] A4
o] F43 o]FojF o, B, C, DI A= FAIATHDT: 05 0.0245:0.00228, 15
0.02679+0.00315, 25; 0.02935:0.00191, 45; 0.0306+0.00317, 65; 0.03104+0.00272) ©]& &
SAFAA Y 7] AT BE FEAA 2F ol AFHo2 FAqF A5 FTAF 9
o] 4 el AN THFig. 3-2).
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Slope
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0.029
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duration (week)

Fig. 3-2. Effect on the incipient expansion of rabbit corpus cavernosum in the reponse
to various red ginseng materials. A, red ginseng extract (pH 2.5) mixed with
apricot extract and incubated at 60C for 6 hrs. ; B, extract of root hair of
red ginseng treated at 120C for 2 hrs; C, extract of red ginseng body; D,

extract of root hair of red ginseng.

3) At T2EE d7tx Zee Al HLag time) Bl E

FA7IEAEEY T A% E79 FAHAAUG ] Aol =g Aol zolr
o AT Z§ gAY At TEEE AT 2724125501921, 1, 2,
4, 657 B4A 4z 25251228, 23.85¢2.28, 23.62+3.25, 23.62:2.282 H-E7|7to] AFE &
LA THDT: 0F; 26.6+2.53, 15 25.0£242, 27 23.0+2.92, 45 22.75£362, 67; 22.7+2.82).
olgl @ AL 2F ol AFAHLE AT F4F Ao oA Fetxled, 27
o} E&A A7 EFgFE D>C>ASB €22 F94 UA ek HFig3-3).
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Fig. 3-3. Effect on reaching time to the maximal intracavernous pressure of rabbit
corpus cavernosum in the reponse to various red ginseng materials. A, red
ginseng extract (pH 2.5) mixed with apricot extract and incubated at 60°C for
6 hrs. ; B, extract of root hair of red ginseng treated at 120°C for 2 hrs; C,
extract of red ginseng body; D, extract of root hair of red ginseng.

FHAPEAE HET 3F BEFAN E7ld A&HA BT FAF Ffo 2r1¥9 B
<ol 3l ReE Yetgt. 25 ol F9A 74 W71 F4E B AL
Bg-ole ASCO>B>Deolid, SZ3:AAAAN hHstel 7] WAl rate, slop)=
D>C>A>Belen, HdHdAUdd =g=HE d7tA Zeye Ald(Lag time)S
D>C>A>Bee® yEwYy. 4EL E4£3 E79 53] #4215 (Unpublished
data)& EUZ F¥AoE wostd Hx SAAHEAUNTS AV /M 3R 3=
2 BI|ALLE D, C7t ¢4 Aoz velgt. 28y D, Co AF F7] 584 2dF
o2 A Bel His $739 ¥37t 7] W @] @r]He Al 7o) o ez
AAZh TS AGE F49A iRy, Qe 2as FEHRA LY Fede
dAdA st & Alxde AT HIgle] £&H S22 ginsenoside-RgyE F7HAZ A
7t 4V S Aog e

. 448 2 AR s ZEAY
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SAYUA FATEAEY AYEFE 2Estd LA EA 25T 2FE A
FA7It FTo] BYEE ol TN AT FHL BRHA FYow, §AHeE #F
gt 7L U Aoz ARHAYG. UMY APFe] TANTFEE] T
A TS A HAA FAITFEE Fo AALH Fo FaAA 2HE 8
AR 4] HE ¥ Video monitorE ©] &3t Fo] HAE xS FEE BIFHAT.

ZE NET R HE2TAN AYER FAQ AALd FAE 12 ALF A v F
o TEYN A 23 JPF AYA A £FoA A muPF Azl dFHALU,
25 mg/kg SFTANT {4 S YA (Fig. 3-4)(P<0.05).

Mount Latency (sec)

0 25 & 100 150
Processed ginseng extract{mg/kg)

Fig. 3-4. Effect processed ginseng extracts on the contact-return time in the mating
behavior of male SD. Rats were treated with various doses of processed
ginseng extracts for 1 or 2 weeks. Data are expressed as mean *S.E.M.
(n=8). The results were statistically analyzed by t-test. Procedded ginseng
extract, red ginseng extract (pH 2.5) mixed with apricot extract and incubated
at 60T for 6 hrs.
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AR PFE AR A, dz2ed F$ 134 AY9F BEAH 27 YT BFAAN FA=
ER3HALY, RE NYED 5o TN 13 AYF B &) 23 APF BN =
nyE A7t FEAeY FAA fd8E QA Fig. 3-5). 28y dE2FEH ulLE Y
S 9 23 ZYPFe] FHAN AFED 100 mg/kgs FAH NPTl mujPBF 47t
TARLE FostA 5718 vHP<0.05).

38

B1ist Eond

8 8

8

No. of mount for 5min

sy
o

0 25 B0 100 150 200
Processed ginseng extract(mg/kg)

Fig. 3-5. Effect processed ginseng extracts on the number of hops for 5 minutes in the
mating behavior of male SD. Rats were treated with various doses of
processed ginseng extracts for 1 or 2 weeks. Data are expressed as mean
+SEM. (n=8). The results were statistically analyzed by t-test. Processed
ginseng extract, red ginseng extract (pH 2.5) mixed with apricot extract and
incubated at 60C for 6 hrs.

28y intromission®] 3F 13, 23 R d=FH AYEL FAT T4 Holst A
o= (Fig. 3-6), € TEA Aol BFHA ket
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Bist@ond
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No. of intromission for 5 min

0 25 0 100 150 200
Processed ginseng extract(mg/kg)

Fig. 3-6. Effect processed ginseng extracts on the number of tromissions for 5 minutes
in the mating behavior of male SD. Rats were treated with various doses of
processed ginseng extracts for 1 or 2 weeks. Data are expressed as mean
+SEM. (n=8). The results were statistically analyzed by t-test. Processed
ginseng extract, red ginseng extract (pH 25) mixed with apricot extract and
incubated at 60T for 6 hrs.

FANFEEE Folo] ool gy Pl F2 A LU PSS wd A GF
% =l 277k dehgeu, intromissioneltt AFRAE Folzh A @itk In
vivo rats] 44F 49AHE AR Aol ol FEgel ebHAE F4E o
Ueix ggth 3 2R9E ARe FAMEFEEL A8F F 5 meked Tolnde
W xsht A% Fe Ao dehton, mHgE £AE 7 Bel F7HYLH, o
A3he FAEEEEC] Y] At $FINE EHE U £ AL ReldE A
2 92% & 99T 2Y3 HS BAAZ] Fol YEFU FANFFEE FAE &
FolA Age BERAE ZHout intromission RFEAME Holst vehuA @

2 Hol, FANE 88 93tel WA 43 3F L olo] WP BFo| T YW
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L8 AEHA.

o 94 AT BRAE AVHA SH2A
JUNYE A3l BYE BAE F Fo2 Ur: FWATFEE A02H JAT 2

9 o], 7], 74, BMI AEE A 23 & Aole 9 RLE Yel(Table 3-1).

Table 3-1. General character of patients

Pr ed gi
Placebo ocess . g;nseng Total
1 extrac N=22
n=11

Age(years) 56.69+9.34 53.50+7.40 54.93+8.33
Height(cm) 170.24+3.47 169.03+4.40 169.57+£3.98
Weight(kg) T72.79£7.86 69.74+5.78 71.1016.84
BMI(kg/m2) 25.13+2.77 2441+1.81 24.T7+2.28

Smoking(no.) 7 5 12

* Values are expressed as mean * SD

. 475 RN Fie] A=AH BA

AA Ay gxleA dEo] 43 FAHTE B2E 29 A8 A AL, @8, A, A
$9, AAAVNEZCE PF 34£1.3, 14.0125, 4.8+1.3, 8821, 7.2:199 29, TAF TN A
E B 58122 180142, 7.4+27, 12.0+4.0, 902824 EAGZH oz ooUA FAHATH

AGT A$E AR F A4S, W™, A, 499, Y4FVIES} 7 b 3752,

15.0£3.6, 51215, 10.0+3.0, 6.8£2.3°] 1t} (Table 3-2).
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Table 3-2. Results by questionnaire evaluation

Questionnaire Score

Processed ginseng

Categories Base Placebo group
extract group
(n=22) (n=11) (n=11)

Libido 34 +13 37+ 21 58 + 2.2«
Erection 130 £ 25 150 = 36 180 = 42«
Ejaculation 3813 5115 74 £ 27*
Sexual activity 78 £ 2.1 10.0 3.0 12.0 £ 4.0+
Satisfaction 62 +19 68 + 23 9.0 + 2.8

+Values are expressed as mean * SD
*Statistically significant differences are noted in all categories between each group
(*p<0.05)

vt B715 3NN e AsaH

3 &AM Xa F AR o ABH AHE FYEA FHFATAN HE, 2]
g, AHY, A8, AREUNSEr 3AE A5 4 49.0%, 62.7%, 53.6%, 54.6%, 60.1%°] A
o, ot EF 42 " e EHAE BAh(p<00D). T B&A 715 F R
A ZASE A9Rd 271 4] JHF €%, dFeg 49 s, JAENESES
&olt} (Table 3-3).

Table 3-3. Results of improvement by questionnaire evaluation

% of improved patient in questionaries
Group Processed ginseng extract
Placebo group (n=11)
group (n=11)

Libido 133 49,0
Erection 216 62.7%x
Ejaculation 133 53.6%*
Sexual activity 256 54.6%*
Satisfaction 26.6 60.1%*

Statistically significant differences are noted in all categories between each group
(**p<0.01)
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uh, 34 Fojd e FF G5 =8 W3

H2TH FHFEERATL 284 OPE #AHA Fol7t . A2T 3

&0l 58 F9 Zo|7t A9 gy FiAFEE
gte] foHoz Zystgon T BIAME S og ZUbsQtH(Table 3-4).

Fe B

€T =

Table 3-4. Effect of Korean red ginseng on serum testosterone levels

€ FUF)de 05 HE

Aok FUFEET
Visit p-value
N Mean+SD N Mean+SD
Visit 1 11 3.90+7.02 11 3.76+3.64 0.320
Visit 2 11 410+11.8 11 4.20+4.60 0.240
Testosterone
(ng/ml)
Difference(Visit2-Visitl) 11 0.08+13.15 11 0.43%5.71 0.035
p—value(paired t-test) 0.420 0.047

A F% Fold e 939 AN

gAY e] GOT, GPT, creatinine, BUN, total cholesterol, HDL-cholesterol, triglyceride,
glucose R3le B4 AOF) A4STH F4FEE 5400 #9437 Hol7t glden, &
£ FUP)NE F 29 793 Aol= gA}AtHTable 3-5).
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Table 3-5. Effect of Korean red ginseng on serum GOT, GPT, creatinine, BUN, total
cholesterol, HDL-cholesterol, triglyceride, glucose levels

Placebo Processed ginseng
Visit extract p-value
N MeantSD N MeantSD
Visit 1 11 22.90+7.02 11 21.06+3.64 0.320
GOT(S) Visit 2 11 26.20111.8 11 22.60+£4.60 0.240
(Iu/L) Difference(Visit2-Visitl) 11 3.28+13.15 11 1.5645.71 0.615
p-value(paired t-test) 0.320 0.270
Visit 1 11 23.90+£12.60 11 18.00+6.42 0.087
GPT(S) Visit 2 11 26.801£18.4 11 22.004£9.70 0.334
(IU/L) Difference(Visit2-Visitl) 11 2.89+22.80 11 4.00£10.17 0.852
p-value(paired t-test) 0.587 0.156
Visit 1 11 1.00£0.13 11 1.00+0.12 0.307
Creatinine Visit 2 11 1.00+0.2 11 1.00+0.10 0921
(mg/dl) Difference(Visit2-Visitl) 11 0.001£0.19 11 -0.0510.08 0.322
p-value(paired t-test) 1.000 0.253
Visit 1 11 14.5043.29 11 13.10+2.32 0.144
BUN Visit 2 i1 15.70+£4.30 11 13.60+2.80 0.089
(mg/dD) Difference(Visit2-Visitl) 11 1.1915.16 11 0.48+255 0.602
p-value(paired t-test) 0.358 0.582
Total Visit 1 11 180802495 11 1943042832  0.140
Visit 2 11 169.70+23.60 11 190.70+£23.10 0.061
Cholesterol . . . ..
Difference(Visit2-Visitl) 11 -11.17£36.00 11 -3.61+39.27 0.551
(mg/ml) | _value(paired t-test) 0.176 0.678
HDL- Visit 1 11 44108586 11  4610:779  0.404
Cholesterol Visit 2 11 39.70+7.60 11 42.40+£10.50 0.390
‘ Difference(Visit2-Visitl) 11 -4,39+8.46 11 -3.67+6.89 0.781
(mg/ml) 5 _value(paired t-test) 0.061 0.244
Visit 1 11 151.00+128.51 11 130.80+73.18 0.567
Triglyceride Visit 2 11 125.10£49.50 11 144.40+59.50 0.295
(mg/mb) Difference(Visit2-Visitl) 11 -25.94+124.01 11 13.67+71.65 0.251
p-value(paired t-test) 0.433 0.543
Visit 1 11 86.60+17.09 11 85.40+16.64 0.837
Glucose(S) Visit 2 11 95.90+32.00 11 83.50+16.80 0.157
(mg/ml) Difference(Visit2-Visitl) 11 9.39+£31.43 11 ~-1.89+11.45 0.167
p-value(paired t-test) 0.130 0.737
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oh. 4 el BE FAE ¥ AFF W3

0F $7 7], ZAE, AEE F4 F Ao Ag4S BAGUT. 4F F, T
F FFETL 079 W8 Frlele A%e ngon), A%z us AN f4e 99
A F7), FAE, 2% BT Frtht 4%& 2 ATHTable 3-6),

Table 3-6. Effect of Korean red ginseng on rigidity

Base Placebo group Korean red ginseng group
Categories
(n=22) (n=11) (n=11)

Time(min) 7 25 40 55 7 25 40 55 7 25 40 55

Thickness ++ o+ + + +4+ ++ + + ++ +4+ 4+ 4

Rivigie, | 45%2 67042 645:3 58542 T35¢1 6811 63452 55541 785¢3 69.0+1 67,580 50.540
1

BAY 03 54 19 48 93 54 15 48 01 64 19 44
62.043 57.0+3 53.0+3 455+3 60.0+1 56.0+1 54.6+2 435¢1 6403 59.0£1 54.0+3 47,541

Angl
nele 38 39 20 23 38 39 20 23 08 09 90 23

*Values are expressed as mean * SD

09l HIATHFEL AFo] 223474, LEF 0] 27.916.1019 29 FF7| A7 H4e 95
°] 119440, 2 %o] 81310]Ath 4F T FHFEEL ELY F9 HaFzfE5L
AZo] 323404, LEZ o] 349+1.72 059 ¥lwstd oA YA Z7tslgen, $Fe
M E o4 A F7HAT §37) DI H4E 0Fd) Hle) Fagen T uas
o F94 A FAasFLcH(Table 3-7).
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Table 3-7. Effect of Korean red ginseng on PSV and EDV

Base Placebo group Korean red ginseng group
Categories
(n=22) (n=11) (n=11)
left right left right left right
PSV 223174 27.916.1 23314 26.9+0.1 32.3t0.4* 34.9+1.7x
EDV 11.9£4.0 81431 12985 80124 79+1.0%* 6+1.3%

*Values are expressed as mean * SD
*PSV : peak systolic velocity
*EDV : End diastolic velocity
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H4ZF Sxdds o #2Fotoe Jjox

A1 AFAEERS] @A E

T Bk A B GRS g E
= ATEE ey 7 5 (%)
o FA9 A7e wa|- A7 #a U ARAE "
SR o g - AmARe 44| 100
“oH R EE Adq g% # |- 34 929 7
o FAtYl A% ESA| EAE SIWE AL 3 A7 4% &
2o 4% 3USE 9| - pH 2 EAD Wy WE |5 AR FFE| 100
@712 wde AT | Aol d@ fEARe 2% |9 AR
1A= e - §8%
o % g .
2000 ginsenosides ¥ | A2 2l . - GRes HEUR 100
e B - RANAS RgARREA |24
o 34 SgAe gy 4| T IEAAES SAL s
o s aa a1 BEE FE-AT A |- 4 Adel o
b -4 AT R A NES A A% 39T 48
= 49
o /54 ZAE AT|- TIAY, 154 A4 5 B |- Ae AR
@PxA 5 BAZ 4| AR+ D 24 A% wwaAs| 10
2 ELPC R RE
S w e |- BF FAIE AR K |- AAE ARE
e aal EFEFAR  |aw ek Azw o
e - g A FE 2 |3 A3
5% - 53 &3
TAAE AZE A a4
SREINERRE - 34 AEAUE
2R E - NAES A6 mn FA |3 RAR BEAY
(2005) o aime o M ME o9 4% A A
IS E gl 4 49T A4 |AF 48E AT 10
- - - 4 1EAHAE 4729} formula UF
RAze) WG - AE A A
- HnE% 23 AZY A
- AAE A D FAE
o SANT ATER | - 247 AT 59 F 475 |- dALIE %
WA BRAT 4| v AEA B4, Q4N | @ A AR
N5 ANE AT T | - BF 45 BA zE 4| ¢ AR ARF|
44 47 ERLEE 4%
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Al 24 BARLY 71&RAG 9 S E

L 204dxE Ad7E F& ALY T4 FEES 018 4715 /N B71A E(biomarker)E ©]
gate] FA7EE A g i BgA L A A Qo 4715 AdE AE Fo
AAF ARE gadozA Ars AN HAE 1 A8z 88 7tsd AR 7]
iR

2. 4 HE AEh BR2A LHALY AFAA gl H15E AE AT T F
AY Ao s, 2ok AYHn FUY ARl dolN Tl ARFE ANTOEA %
YR FAEE ADBTH @yaA FEAL JPAI Yol T AWF Yo} ¥
8% o 4%3A $98 ¢ ¢ Aoz Az

3. AdA e Arls e A HEF 9ot AEAR FHE 8EA 3o FEsn &
A A==z 3FE 4 & ALz Jddrt

- 77 -



E

gk
ok

M 5& odA7sieddantel

A 1A F7rd79 284 9 g A7 &8

L 934 2%< 458 53 AR A=y £ Yradst dAHE AFY Az
718l % 7% A 7154 E AR A5 FEst FYd] 719 Ron

2. 5438 FAAE ¢ FAAEY JeAsE A A7 2 ALAA FEA V4
Aol

3. A7% A& JE T4l ginsenoside-Rgz A9 i AA7IE A & 38
HQ Anamst sivlg AvAe 713E7 58 AF AV ARz AgA )
zold B A7IT/A 71 AAEFLE AEML 7t5del AAE.

4. 1A A AAIT AEE FHE : ginsenoside-Rgzd] M2 %5 (A7 MAET).

5 2 A7 9444YE FdtY F4ke G-Rgs A& A7s M %4 i@ 7HsAol
ANHRLY, o] Arwers MEAJQAY 7154AFA7ME Lrlde FF84. wag
A FIHAQ A g0l dHe FANETFEEY AT AARES HEE & e

Hol A%
A 22 7148 FAT<

- B ATE F3d ML Jled (FiHoledotd g AFAE FIHeE FEE A

ol},
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6z dAFvigntdoiM =T E sielntsty|s

A4 Fis g, 2L A52E, REIFE, W52 8A4E, g2 E 5
d8 74 AYEAHE 1 JE Ao HEHA JAHIAE F, 1994). o) e ¢
AR g FLozA FAZA L Qe ARL AAxd A&, AELPE, ©
g, FRA2FE 2 Felols, KT D /714 vgE 2 7 o) 4. o)
& AE FTolA Qe FERAAESE AIEd FALZ B2 dFE0] ¥R
o, AAxde] Q4] Fa Felaes et Utk AAEUS A4 o 3-4% ¥
frHolglen], AF7AA ginsenosidesztr WHE AIX Y FTHE F 31T AE)
S FS 5, 1991; 2AE T, 1994; Baek et al, 1996). ol8|& AlX UL FF
AZGAGE, SRAFYEAZE, FAGAZ 22 BuEF, A= FAFRE, A5FE,
FEF, 2B SHGA, <A PEZ olg T BL ATl HuHfeH, AAEdY F
Fol webA gelasE ttgd ez WA gl

S7ZE7e a3 A, AZA T FHHoz FEse E3XF gy e
A ol HuA HEIZo] olgHe AFo] BWAHI AFH FFoZ AT FI F7
2§72 Jdigtel ool wet vwd HEgt Wi AFAbold EAlse #Wepet P
o] 2% HAd o =Ty NP F2o] FF 2N FAUY "& FIEHA
HEA 2717t fderh(Lue & Tanagho, 1987). ola1@ ¥l AL AUA S F&2
&g 93 zAES=d, del=dddA 8] ZIJA(NANC:  Nonadrenergic
noncholinergic) AZAZEAI UA 2T HAAZAAN RFulse |42 Z(EDRF:
Endothelium derived relaxing factor)o] 27719 SA4 A HEIZ 9 ol F8
B dE8E 3 Y P Tejada et al, 1989).

o]s} o] &AWyl FyAMo] WAL AUA F&HI AE I FAE
2283 71do] A7He wet FBFI oJgFAEe] e FAEE BI|FAY AR
SHR gk dA HHA FLIZE o]FATIE EFRE ol=dEdY a FEA FHA,
EZYA E, nitric oxide(NO), peptides, prostaglandins, histamine, ZH% 2 XA, Z
FE52 LA, EBFFA Fo] 4¥€A U (Brindley, 1986; Tejada et al, 1988;
Hamilton et al, 1989; Quart & Cook, 1989; Andersson & Holmquist, 1990; Gerber et
al,, 1991; Raijfer et al, 1992; Tong et al, 1992; Montorisi et al., 1993).
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AAE ST oA JAE 539 JozA AAHY $3, I FEE ol Y
Zhttol 239 922 AFH oY AY A8 ASH geon, vud, N3,
ik T BEFAAAS WENA, ARA, €814, 287144 B FE Aer)Fol
B A oF AN E T2 oo FF 2 Bx A faz TxES AN
Zhgo] e Aoz ¥ AT (Hah et al, 1978; Kim et al, 1994).

A4 Arlsdd A A7 W Ao A7 APEe Q4] Y5 GAHIZ=2E
o] 71 A8 A, B4 stressZ AT AF7] o] % R AP F2o WA F v
stress& W& FE AP ZHo @ Wojast Fo] nm(PstA T, 1993 &
A, 1993, A AEAT L, 1985)H 2 Joh. AT A4to] SRR G e Y
5 E2uH3 glew(AYPA F, 1998 <D T 1996 FAF 5, 1997), ¥ 93FHLe
2x B718Ad 237 Jd(H P F, 1995 Choi et al, 19%), TELEAY 327
o Fat AUA P Y FgY ol LS Uehio] §FEY Fad TS
goe Aol nadn JAHAYS 5, 1996 1997; Choi et al, 1998). 2 F $(1999)
EZY S3HAA BE2 AT 7 V8 FZAES A9 FAADAANAY ¥
$ol 2717t B4ke) ojn AEd] JdM BANEAE AYsATh T FYRoT
2 A SlE total saponingl ginsenosides$} ©|ZFH &4 ¥ Zztel ginsenoside?t
SZAAEA HEZ " FLE FAESHIT 4] dE FAEEAA 3749 total
saponin &S AolA ANYF AT ol £Yo| FHAAUAE FALIYA JEANAT
A 519992 PTA AEJEFY 3HEHo] 9= ginsenoside-Rgs7} ginsenoside £33 &
FoA 71 ZEd W& d ojF4T K channel ALAgol vk FRAom,
ginsenoside-Rgs7t TZ 3 2.2 PDA ALEUO|AA HFHA 4 w&d F&344 T
PTAH AHZd 284 5] ddtzn s

olZ|g Fie VA Tx Y o]gF}E ¢ SANAA HESZ olgFAE T
4 e ot FLo2ZA AEd(ginsenoside)o] FEEF FH JEE FIsn
Atk ol g A4S 7HEFAH wet, A2 G wat, Aul71qe] weEt Sl g &
Frgolu A& Aojrt @ & A7) wWEA Addse EEe T ¥985E
gl 7158 AFS ALsE Aol WS F2F AA F9 shjolnh.
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