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ABSTRACT : The low quality fresh ginseng was extracted by water at 80 ‘C and 240 bar for 20 min (HPE, High pressure
extraction process). The cytotoxicity on human normal kidney cell (HEK293) and human normal lung cell (HEL299) of the
extracts from HPE showed 28.43% and 21.78% lower than that from conventional water extraction at 100 C in adding the
maximum concentration of 1.0 mg/ml. The human breast carcinoma cell and lung adenocarcinoma cell growth were inhib-
ited up to about 86%, in adding 1.0 mg/m¢ of extracts from HPE. This values were 9-12% higher than those from conven-
tional water extraction. On in vivo experiment using ICR mice, the variation of body weight of mice group treated fresh
ginseng extracts from HPE of 100 mg/kg/day concentration was very lower than control and other group. The extracts from
HPE was showed longer survival times as 35.65% than that of the control group, and showed the highest tumor inhibition
activities compared with other group, which were 70.64% on Sarcoma-180 solid tumor cells. On the high performance liq-
uid chromatogram (HPLC), amount of ginsenoside-Rg,, Rg;, Rh; and Rh, on fresh ginseng were increased up to 43-183%
by HPE, compared with conventional water extracts. These data indicate that HPE definitely plays an important role in
effectively extracting ginsenoside, which could result in improving anticancer activities. It can be concluded that low quality
fresh ginseng associated with this process has more biologically compound and better anticancer activities than that from

normal extraction process.
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1M (Panax ginseng C.A. Mayer) =3 Wd7F AREE|of
2 EAQ] oFEAEEA 4TI (Araliaceae)l] <3}
+ A xEF (Park, 1996)°]t}. Triterpenoid saponinsg-
H]£3k polyacetylenes, phenolic compounds, polysaccharides,
peptidoglycanss-2] AH-2 -3l O™, ginsenosideE %
HoE BE AT} olF0IR7] AlFelel Bl 37 (Kim e
al., 2008), FAIEZ F2 L o] A F8 (Lee et dl,
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Hel SIS Sl 4t ARIEA S5 B9 e
A Aae] g 9 249 HskE Adstarat s
Apre] =8 ok &4 AdEQl ginsenoside= ¥4t A2
5 GAEe} 7eEal] Whgel o5l shehdite] FxF W]
doju} Al F2 A &4 A<l ginsenosides-Rh2,
Rh4, Rs3, - Rsd, -Rg53 7H& Ef A&o] A= sk
SHE o] A a5 YER= ginsenoside-Rg3 <] ¢
5 AE AR ol ke 2eE dEA ot o]
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%712 G-Rb152] PDA| ginsenosideZ*E] Rg3, Re:= Rg2
FE G-RhleE HIHETY ByEE viel o] Ax|Hoz
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high pressure extraction process) F= 332 80ColA 240
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StE frishs U A7 (Choi er al., 20087} X1 =2
ALk AEF HAE T o] AL A A AsHAY
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we} (Jin ef al., 2008; Kwak er al., 2007) X203 %
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1. AEE W FEuY
B AFO) AT e 24 ARATLOIA Ao} A}

FZ74A] (llsin autoclave,
olg-3l] 80T, 240 bardlA 2027t A 235t F52
71717} A 5 T AR
S §vlE AREste] 80T 602 F
AN tiRZe® HYs E5 F
378 flo] 5LF nl&e] A8}k &)
Zp717F F2E 35 Seka3o] ¥al 100C
wEslel FEegh 19k FE3RoR
S PAFE F A BY FH]
(Rotary vaccum evaporator N-N series, Eyela, Tokyo, Japan)
2 Mgl AR Ao 3% Lwet $AT Lwold 1
FEIoN BAAXE B9 §01E s AAT W)
Aele] #8240 AHgslgint.

2. Ao

B Ao AEejF Al A= RPMI 1640 (Roswell
park memorial institute medium)B] <] ¢} FBS (fetal bovine
serum)y> GIBCO (USA)ZHE FY3I92™, hepes buffer,
gentamycin sulfate, Trypsin-EDTA= SIGMA (USA)lIA -
Ysle] ARESIATE. ginsenoside HAJol] ARE-SE standarde= ©F
SAPIAE (Korea)2 Bl T3t ARE-sI3AT

3. MZESF 3 & 52
A dE 542 A7 A A2 HEK293
(Human embryonic kidney cell)?} HEL299 (Human

embryonic lung cel )& 53l SH3IoH, Mo st
e W7rs) flel A% FH FEE AEJ MCF-7
(Human breast adenocacinoma, ATTC, USA), ¢+ Al
A549 (Human lung cacinoma, ATTC, USA)9} 7+t A9l
Hep3B (Human hepatoma carcinoma, ATTC, USA)E ©]&
ST 3719 A7F AT Az w2 37C, 5% CO,
Z73k A 10% heating inactivated FBSE A &3H
RPMI1640 HiA|E o] &3dt] 4~5 Alth Al g - Aol
ARESIATE. In vivo AEel AHEE AEFES 2EdENe
Q@ (Korea)ZH-E 45%<] ICR (Female, 22~24 g) F}F-2~5
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TFAE 2= 20-25C, F= 55 10%7F HA 7Fes A
Ao IFA7F HF71E AT T ARSI 1247 7HA
o7 H% ey, dad 1y AR} A4S A F25
Aot Aol AR-E FHEFE Sarcoma-180 (ATCC : CCL
8, USA)Z mouse E73UollA 6~7¢ 7HHSZ Altu] st
ARSI

4, £89| Ginsenoside &4

Zzte] & FALS Bokd Aozl 3] ginsenoside A3
< HPLC (high performance liquid chromatography)E ©]-8
ste] E4silth. HPLC 245 918l Alg8 33t Fe&
FEUE Bl AA2E F methanololl FE3] &3lAA
045 m filter2 73k TR Al FUAFS 20 U2 51
ginsenosideZ #4319t} ginsenoside #-4]°] AR&-%¥ HPLC
+ Alltech Binary Gradient HPLC system model 627
(Alltech associateds, Inc., USA)°I™, columne Prevail
carbohydrate ES 5u, 250 x 4.6 mm, detector= ELSD 2000ES
(203 nm)S AFE-3FATE ©]F S ZE  acetonitrile, water,
isopropylalcohols- AM&-3}%] solvent A= acetonitrile : Water :
isopropylalcohol2- 80:5: 152 solvent B& 67:21:129] Y]
£ 2 solvent BE] Y& 10%, 85%, 80%, 75%, 90%,
100%, 25% ZL2]3L 10%% T30 xdste] A/lE X138
sl em, 0.8 md/min®] 4522 EHFAT Han et al,
2005).
5. 7ot FES9| AT 59 Y e 55

UZF A% MIE HEK2939F <17F el fAEFS] AGS,
A549 Z12]31 Hep3BE ©]8-3}d SRB (sulforhodamine B)
assay (Doll and Peto, 1983y &3l Zt7} F=348S &%
Fate] MEEE 9 eHE ASAA 48 7433t SRB
assay Ao Thld S Fa AE F2 ¢ 54 A=
£ Wrisks WHoR AP 4 A7) AR s=E
45 x 10%cells/ml 7} H == zA3dte] 96 well plate®] 2zt
wellell 100 02 33 & 24770 F<F wiY (37C, 5%
CO, incubator)s}3Tth. ZH2te] Age] HF F=5 0.2, 04,
0.6, 0.8, 1.0mg/ml 2 ZA-s}o] z}z} 100 A HA715E & 48
A7+ wjeFstsith, AEele AASE 4C, 10% (wh) TCA
(trichloroacetic acid) 100 /£ 7}8to] 4CollA 127} FoF &
A8 & FHRTE 53] AlFs TCAZE AAsAL A& A%
St AxE platee] 7} wellll 1% (v/v) acetic acid® =
2l 0.4% (w/v) SRB &8 100 0% F7}yste] AdLolA 30
i ES AR T AREA B SRB @A AAE S|
1% acetic acid® 4~53] Mg}, A2oA] 3] Azt
% 10mM Tris buffer 100 0 & F7Fste] FAAe =l

& 540 nm 9|4 microplate reader (Molecular Devices, USA)
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O 3 A8 oA A
Selectivity = —= iES E’T —'j] ==
A E AE =4
6. Sarcoma-180 S5t U &gl st in vivo Qb

29 53

Sarcoma-180 A|¥E 10% heating inactivated FBSE $H-
Sk RPMI 16409] 718 wj=x]el|A] sttt 0.25% trypsin-
EDTAZ W] flask25-E 228 F 2x10° cells/mouse2] &
=2 2483k 200 (U5 mouse H7Jo| 1ml syringes ©]&
st vsto]d] sidinh. 4719 WHOE mouse 7 WHollA
6~7d 7HA0 2 AuldS 58] BEH sarcoma-180 A XS
Fete] ok A mouse®] HF Y AA mouse
o] AF hEF 25l 200 1 Fste]2] ST FUHAE
ol F 21 Fet 1Y FAF 05m, HF FE=EF 50, 100
mghkg® ZHT 77to] A EE AT itk Ad+e &
S FEATIA 2 AFERE HQl group (negative control
group), & & AFERE H<l group (positive control
group), & FEAIZ E Fo3% group (treated
samples group)® = st AAS T8It 30¢7F 3
HHo R B 8 moused] HFs SHIANIL BEE
(survival rateye 43R oM, T8 52 mousedlA FF
Aol 308 F A5 e Fol XA & 1ZGH v
g 7re] FAE At ATl tigk 471 T 46t
At (Kim et al., 2007).

ful

=
I3 <
1= =1 A T

§S-C
C

S : Mean survival days of treated mouse

Survival rate (%) = x 100

C :Mean survial days of control mouse

c-S

Tumor growth inhibition ratio (%) = x 100

C:The average tumor weight of control/ THe averge
body weight of control

S:The average tumor weight of treated group/The
average body weight of treated group

7. SAHX]
B AfolA H87e B A= SPSS package program
(ver.12.0, SPSS Inc, Chicago, IL, USA)S] paired t-test®
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Table 1. The yield of low quality fresh ginseng according to different extraction processes.
Condition of extraction .
Sample — Yield (%, w/w)
Pressure Solvent/Temp Holding time
WE! - water/100C 180 min 29.96 + 2.40
HPE* 240 bar water/80C 20 min 37.23 = 2.98

"Water Extracts at 100°C, control.

*Water Extracts at 80°C after high pressure process at 240 bar, 80°C for 20 min.

A9 BE A83ke Hd + 324 (Mean + standard
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Cylotoxicitiy (%)

Concentration (mg/mi)

-A—WE —f— HPE
extracts

1. Cytotoxicity of the low quality fresh ginsen
cell line,

treated with different process on human norma%
HEK293.

*WE: extracts by water extraction, HPE: extracts by high
pressure extraction process

“Results are expressed as mean = S.D. of data obtained
from three independent experiments. Each values were
compared with control at P < 0.05.

Fig.

Cyloloxiciliy (%)

Concentration (mg/mi)

-®wE —O0— HPE

2. Cytotoxicity of the low quality fresh ginseng extracts
treated with different process on human normal cell line,
HEL299.
*WE: extracts by water extraction, HPE: extracts by high

ressure extraction process

‘Results are expressed as mean = S.D. of data obtained
from three independent experiments. Each values were
compared with control at P < 0.05.
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Selectivity
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3. Inhibitory effects(bbar chart) of the low quality fresh
ginsen%]extracts treated with different extraction process
on the human Breast adenocarcinoma cell(MCF-7) and its
selectivity(line chart).

*WE: extracts by water extraction, HPE: extracts by high
ressure extraction process

Results are expressed as mean = S.D. of data obtained

from three independent experiments. Each values were

compared with control at P < 0.05.
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4. Inhibitory effects(bar chart) of the low quality fresh
ginseng extracts treated with different extraction process
on the human lung carcivoma cell(A549) and its
selectivity(line chart).

*WE: extracts by water extraction, HPE: extracts by high
ressure extraction process

Results are expressed as mean =+ S.D. of data obtained

from three independent experiments. Each values were

compared with control at P < 0.05.
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< YERHSITE. olol] Hls) ik 1%k FE=2 0.8 mg/ml o]
o] FolA FAME ASAE o] F43] T8l His
=91 1.0mgmle] FEoA 93.42%9] vi-¢- =& HEo] YA
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Concentration (mg/mi)
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Fig. 5. Inhibitory effects(bar chart) of the low quality fresh
ginseng extracts treated with different extraction process
on the human hepatocellular carcivoma cell (HEP3B) and
its selectivity(line chart).

*WE: extracts by water extraction, HPE: extracts by high
ressure extraction process

Results are expressed as mean =+ S.D. of data obtained

from three independent experiments. Each values were

compared with control at P < 0.05.
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23 AAZ (Jang, 2008) &Y 7154 AF % I BE
AZA A 31 FE2E G o @ 5 ok
gk 712 AFAA FEFAEFR HepG2olA HMG
CoA reductase A E A= VYepdo 22X 71175 AoldxloA|
oA FEEA QA AREUAER AR ARTEEAES BA
(Noh et al, 1996)E|om, &4t F&E0] 7+ N AA} 2
o =
B Y FEE B9 fE AR 9 I Eo] TXE F
A FEEC] 7F 71T T E 7Kl uigh A AAlEA =
2 7HXE 2R g Aol AlEHTh
2 GHEE o] §ste tEAdS st
A AA o g oM it FEEC] 2 HE S
2 om, b ARk FEE0 BlEl A%t FEE©
wo FolA =S selectivitys UERNTE 2 3HS 53
Fatel Ak E4o] SR AL ERIE 4 ST Table
2 B2 IS Yehle FxolA 7 713 Alse 4A
I i FEE0] X A9 89S vlug AoR
ZZ50] 067 0.8 mg/ml oA 3.57~4.952] Juk
o B8] Y53] &= selectivitys LERAANSH,
AEL] A A7 TR oA AntE oz =2 gty
YeP AT 28717 dollA] QHHR] e & F7|Te
A Foi7t Y s 9&S 1 (Suh e al, 1998),
Agsieta ) Wasle] FAE 739 5379 sEtekEo 9
gt WY oIS WE AIZE el 3]EA17|H Hey 3|8 &
At A7 AF} (Suh ef al., 2004)2 W|Fo] Kol 9t
8L T T FEEY LA o e 58 ol Wi
Pl il A= e A7t KsEojof & Roz A}

H

Nl
Nl

—

o

<]
oy
o

==

U

g

=

A n
oy
o

il

il

ol o N i

—_—

p S
K
02
0o
=)
=2
rol
5

=

S

ool
02
m |

5. Sarcoma-180 S5
o8 =3

Table 39] A5 SHAI= B4y Fio e B4 JA
gRlsl7] I3t A RHE o] &sl o, aats 23S 2
Aol 7 3074 A& 7] wEoll Sarcoma-1802

o

Table 2. Comparison of inhibitory effects of the low quality fresh ginseng extracts treated with different extraction process on the human

cancer cell line and selectivity, 0.6 mg/mé, concentration.

Cell line MCF-7 A549 Hep3B
(ig/r;]%) Sample Inhlblt:;()))n ratio Selectivity Inhlblzz)n ratio Selectivity Inhlblzyo(]? ratio Selectivity
0.6 WE? 34.53 = 1.73" 2.51 = 0.88 34.87 = 1.74 2.54 = 0.89 44.66 = 2.23 3.25 = 0.11
' HPE 53.14 = 2.66 495 + 0.17 52.86 = 2.64 492 +0.17 51.18 = 2.56 4,76 = 0.17
0.8 WE 60.63 = 3.03 2.88 = 0.10 55.61 = 2.78 2.64 = 0.09 56.50 = 2.83 2.68 = 0.93
HPE 69.79 = 3.49 3.56 = 0.12 69.91 = 3.50 3.57 £ 0.12 88.63 = 4.43 4,52 = 0.16

*WE: extracts by water extraction, HPE: extracts by high pressure extraction process
“Results are expressed as mean = S.D. of data obtained from three independent experiments. Each values were compared with control at P < 0.05.
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Table 3. Effect of intraperitoneal administration of low quality fresh ginseng extracted by different processes on the growth of Sarcoma-180

inoculated intraperitoneally to ICR mice.

Group Sarrgg}l;mcﬁg)nc. Body(\é\)/elght Perl(()(cjzla(;;allve Survival ratet (%)
NC* 26.1 + 1.9* - -
PC non treated 417 + 422 163 =25 -
WE 50 343 *+33 20.2 4.0 23.93 £ 2.45
100 35238 222 +35 36.20 = 3.37
50 35426 21.8+£3.5 33.74 £ 2.76
HPE 100 31.2+3.2 26.0 = 3.0 59.51 + 2.45

Survival days of treated mouse-survival days of control mouse/survival days of control mousex 100
*NC: negative control, PC: Positive control, WE: extracts by water extraction, HPE: extracts by high pressure extraction process
“Results are expressed as mean =+ S.D. of data obtained from three independent experiments. Each values were compared with control at P < 0.05.

Days alter lumer inoculation

e WESD —C—WE100 -k HPESD ——HPE100 Con

Fi

g. 6. Effect of survival ratio of the low quality fresh ginseng
extracts treated with different extraction process on the
growth of Sarcoma-180 inoculated intraperitoneally.
WES50: water extracts of 50 mg/kg concentration,
WE100: water extracts of 100 mg/kg concentration,
HPE50: extracts by high pressure extraction process of
50 mg/kg concentration, HPE100: extracts by high
pressure extraction process of 100 mg/kg concentration,
Con: non treated sample.
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Table 4. Effect of low quality fresh ginseng extracted by different processes on the liver, spleen and tumor of ICR mice after 30 days. (g)

Group Sample Conc. (mg/kg) Body Liver Spleen Tumor
NC* non treated 26.1 + 0.05* 1.26 + 0.02 0.17 = 0.05
PC 31.58 £ 1.20 1.92 = 0.10 0.45 = 0.02 13.39 = 3.35
WE 50 29.42 = 0.01 1.79 = 0.27 0.41 = 0.01 10.52 = 2.10
100 31.45 + 0.07 1.87 = 0.09 0.42 = 0.02 8.79 + 1.76
50 32.32 = 0.52 1.92 = 0.48 0.33 = 0.02 6.67 = 1.00
HPE 100 34.34 + 0.61 1.85 +0.13 0.41 = 0.02 4.34 = 1.30

NC: negative control, PC: Positive control, WE: extracts by water extraction, HPE: extracts by high pressure extraction process
"Results are expressed as mean = S.D. of data obtained from three independent experiments. Each values were compared with control at P < 0.05.

T - ) J m W@
= o

Inhibition ratio (%)

T
A - - - -

= 100

Concentration (mg/Kg)

aWwE BHPE

7. Effect of low quality fresh ginseng extracted by different
processes on the tumor growth inhibitor rate of ICR mice
with Sarcoma-180 cells after 30 days.

*WE: extracts by water extraction, HPE: extracts by high
ressure extraction process

Results are expressed as mean = S.D. of data obtained
from three independent experiments. Each values were
compared with control at P < 0.05.
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Fig. 8. HPLC of %nseno&des from the low quality fresh glnse@%

extracted y different extraction processes (D_Rh2
Rh1, @ Rg2, @ Rg3, ® Rgl, ® Rf, D Re, ® Rd, @
Rc+Rb2, Rb1)

t@) gmsenosnde standard, (b) WE: extracts by water
extraction, (C) HPE: extracts by high pressure extraction
process.
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