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Preparation of Black Ginseng and its Antitumor Activity
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The purpose of this study is to prepare black ginseng and evaluate its antitumor activity. In order to achieve such
aim, 5 year fresh ginsenges were steamed at 95C for 3 hr in pottery apparatus and dried at 60°C for 12-36 hr. This
process was repeated again nine times in same condition. Among the ginseng saponins in black ginseng, the amount
of Ginsenoside Rgs was examined by HPLC. 10.05 mg of Ginsenoside Rgs was obtained from 1 g of dried black
ginseng prepared. The extract of black ginseng exhibited stronger cytotoxic activity against MCF-1, HT-1080 and Hepa
1C1C7 tumor cell lines in vitro than the extract of red ginseng. Also, the extract of black ginseng exhibited stronger
antitumor activity(33%) in BDF1 mice bearing Lewis lung carcinoma cells(LLC) than the extract of red ginseng(23%).
From these results, it was concluded that black ginseng had antitumor activity suggesting its application for the

prevention and treatment of cancer.

Key words : Black ginseng, Ginsenoside Rgs, antitumor activity
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2. 717 8 Ale

A8o] AESH 7]7-= HPLC(Shimadzu LC-6AD, Japan),
ELSD ZZ&7)(ELSD-LT, Shimadzu, Japan), Z% (Shiseido, Sum,
250x4.6mm, Japan), CO, incubator(Vision scientific Co., Model
VS-9108 MS), clean bench(Vision scientific Co., KMC-14001),

centrifuge (Beckman Co.,,
Co., Japan), bright microscope(UFX-DX, Nikon),
accelerator(Varian Co, US.A)), ELISA-reader(Emax, US.A),
rotary vaccum evaporator(Biichi 461),
Japan), micro-pipet(Gilson, U.S.A), autostill WG25(Japan), titer
US.A), culture flask(Falcon 3024),
multiwell plate(96-well, Falcon), conical tube, disposable pipet
(5 m{, 10 me, 25 m¢, Falcon) syringe filter(0.22, 0.45 ym,
Falcon), A]ok2 RPMI 1640, fetal bovine serum(FBS), dulbecco’s
phosphate buffered saline(D-PBS), HBSS(Hank’s balanced salt
solution), glycerol, bromophenol blue, trypsin -EDTA, 3-[4,5-di-

GS-6R), inverted microscope(Nikon

linear

autoclave (Hirayama,

plate shaker(Labline Inst.,

ol
=

methylthiazol-2-y1]-2,5-diphenyltetrazolium-bromide (MTT), pe-
nicillin-streptomycin, sodium hydroxide, trypan blue, phenol
red, sodium azide % isopropancol S Sigma &, ethanol,
HCIE Merck #5, sodium bicarbonates= Gibco &, A~3F
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e s
0.45 m HE1E st
FAct.
2) HPLC 24 %A
AME3E HPLC ZX]& Shimadzu LC-6AD(Japan) 01®12mH,
ZH 2 Shiseido(5 um, 250x4.6 mm)E AIE3ISC] OlBHOTE
ArE2SE A 1 CH;CN:HxO:5%acetic acid=15:80:5, B 0=
CH3CN:H,0=80:20 o]t} &=
05(0%B), 0-105(30%B), 10-255 (50%B), 25-40(100%B), 40-502
(100%B), 50-53F(0%B), 53-562(0%B)C.& ZEBIAUCE. A/2E
= A20)9T 42 0.3/ minc| e, AE7]= ELSD-LT

(Shimadzu, Japan)& A5l Ginsenoside Rg:E 2443131

gradient elution system og

6. Al Q¥

In vitro #fEEY AlFole  MCF-1(human breast
carcinoma cells line), HT-1080(Human human, Caucasian,
fibrosarcoma cell line), Hepa 1CI1C7(Murine Hepatoma cell
line)) UMEE FHRSKIEN oA EBEEKES 2%
L-glutamine©} E3HE RPMI 1640 B0l 56°C 7Kg0l A 3053
IESI] REME(ATZ] fetal bovine serum(FBS)E 10% &&76}H
I 1% #HiAEH|(penicillin-G 107 kunits/streptomycin 100 mg)2}
NaHCOs 2 g& sk st

7. MCE-1, HT-080, Hepa 1C1C7 g0l %13} Mifumsh: =8
Fosmano] 7Quldh mipiol MTTAEMO R HEEHE &3
MCF-1(human breast carcinoma cells line}, HT-1080(Human
human, Caucasian, fibrosarcoma cell line), Hepa 1C1C7(Murine
Hepatoma cell line) £ 10% FBS7} F71E RPMI6402.Z 5%
CO, 37T uiRI7IofA] BNk AMEE mYgst =
Trypsin-EDTAZ ©}S3ld M=ZE ﬁHo 7\Z2RE Ezldli
1x10* celisE 96well plateo] BFSHT 24417} viQkSH & OF H
SEEE A 3448k welld 100 WA EF32 DP o]
7 BIQESE & MTT(5 mg/ me)10 w04 B 4A)7+SQE il
phosphate-buffered solution(PBS)E M &SI o] AASH
plateE DMSO 100 & QY1 424 2082 2Rt F ELISA
570 nmoj A EHLE FHoIK L AN E HMelolA & i T
2 100%2 3l AFBES AdSiich

[

mlm
Qo 2> mlm
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8. In vivo Tumor inhibition assay™
Teruhiro®] B © & Lewis lung carcinoma cell&

1x10° cells/meQ) HEEV HIE 2 MM SRS TS o] BiHE

ooty

£ BDF1 mi@ 9] Q& ATglolof BiESIr) BiE & 24555
HE] & BE URRIE ERESINCE HET2 del4ds 02 me
g, 4872 4 Y 4 FEES Auilded HERT &
B 02 e 20 mg/kg/dayd] SEZ PIRL HZo] MY 13] F
AVBIATE AlEE AT tumor volumeo] ¢k 2 cr7} E W7}

A FOBIEEHS 259, O & tumor 3718 £FE TS okl
AR O Z tumor WA S 51 inhibition of tumor volume&

Z£43IA

L (cm) W (cr)
WVv=—
2 -
Mean of TV of control group -
Mean of TV of treated group
IRTV(%) = x 100
Mean TV of control group

TV : Tumor volume, L: Tumor length, W : Tumor width,
IRTV : Inhibition ratio of tumor volume

9. EAHE
AS AT unpaired student's T-test2 A}Edl] EAAMDIE
B on, P<0.05, P<0.01 T P<0.001 Z4:Z0lA] SYH S AZSIIT)

A3 2 g

A == .Z_):_
Snme 871 1)on 3 E40 1A W

EaE olae BEE My
,]

204419k o 17} &

Fig. 2. Photography of black ginseng. The raw ginseng was steamed for
3 hr. at 95C in pottery and dried for 12 to 36 hr. at 60T nine times.
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(Table 1).

Table 1. The amount of extract in 1 g of dried ginseng
AR 2K 3K 44 5K BN TR 8K

642 715 838 86 946 %0 972 981
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Za Appol] U2 Q1439] Ginsenoside Rgs QF

Ginsenoside Rgye= Z| o] @t % X7 74 §HE0]
UTHIL LedA Aol B Za . ol Aotsl]
£ dFEo] Must 24 8 & 445 gl 7 AR
v HollA] Ginsenoside Rg:E 414561 1 ghetke SESIMCE
A A3, 545514 g2 o= Ginsenoside Rgs7t EA151A]
LRUCE ofofl HigIA S5 Sl WE Q) FEEQ] o updt
IR 1A} E5€ 04t 1 g Bolle 022 ngd] EANBIN 2
& 37t E7F84E  Ginsenoside Rg:9) 0] 7= A2
VEMTY. E38], niAlL 9xt S8 549 3% #2389
F2 10.05 g Q2 1X} H=E ool vlalA] Fed 450 HE

7V5194CHTable 2).
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Table 2. The amount of Ginsenoside Rg3 in 1 g of dried ginseng
Al A 28 3K 44 BAF B TR 8AF GA
022 037 052 075 118 28 501 873 1005

O

2
o
mg)

0

3. YA Eol] thEt in vitro Al

it E=sio] A xS
8k odF] 7IX] YA E o) thdt in vitro Al
T} E419] human breast carcinoma cells lineQ] MCF-1of th&t
IC50 22 304.39:2179 pg/meOiRCM, B4 IC50 e
1,21232:98 g/ 2 UIERTE &, S4k0] Al ZE40] Bidol v
A 3 BT Adseg o 9t Human human
fibrosarcoma cell line®! HT-10800f thdt &40 IC50 #E
293.8243542 pg/mio]R M, 419 1C50 24 1,715.8267.43 g
/eE E40] Zidofl BlsiA 5ull A& M ZEHo] Z3INict £
¢+ murine hepatoma cell line?] Hepa 1C1C7 QA Zol] thst &
AF 4l ZA10) JCH0 442 ZH2} 327.3+48.072)F 1,034.8+65.09 g/ ml
VERGTE &, S49] MEEHo] Sl vlaiA] 3-8 %
% QI (Table 3).

ZEY
S A

=
=
ZEAM %

2
N

=

Table 3. Cytotoxic Effect of extract of black and red ginseng on
tumor cell lines

Group IC50 (ug/ml)
MCF-1 HT-1080 Hepa 1G1C7
2 FEE 121232¢9845 171586743  10348+65.09
B FEE 304.39+21.79 293.82+3542 327324807
Adriamyein 0.11005 0.11+0.03 0.350.08

aMean + SE. bThe cyfotoxicity was determined as 1050 (wg/ml) value in comparison
with untreated co-ntrol group. Adriamycin as a positive group was used.

4. In vivo
B4 REEQ gAaNE #E6] 918kl BDF1 np2o)
Lewis lung carcinomaE 01415 HE g 01838l0] 49 g
HE SX319T) Table 401412} Z2o] thEFES] tumor volumeS
2,394.91+£70.62 mrQltl] HdHA H| I ERZ ALEE el taxol
E 79 tumor volume 1,481.75+37.16 miEA] 38.9%%] &k
BEIE UERNRICE olo) HIgIA] B4 FEE 20 g ROt T
9] tumor volume2 1,603.77+34.54 mrZ£A] 33.0%9] {14 =
S EIE VERHACHP<0.01). F8F 41 20 g2 Foist 79
tumor volume 1,833.99+60.96 mrs 23.3%9 SoM U= &
STE VIEMIRCHP<0.01). &, S49 ggase vusd
ARESE 7189 S| taxolol] BISHAI = Eera byt oA el,
Sl vlgide R4 FUAHE Ve U
(Table 4).

=2
a=

A=

¢ 5

Table 4. Antitumor activity of extract of black and red ginseng on
BDF! mice bearing Lewis lung carcinoma

Group ?%?ig%g%ﬂ Tumo(rmﬂg?\ume % of Inhibition
Control 2304.91270,62°
=N FEE 20 1603.77+34 54 3P
B FEE 20 1833.99+60.96* 233
Taxol 12.5 1.481.75+37.16™ 389

® Mean + SE ° The anfitumor activity was determined as inhibition rafio(%) in
comparison with untrea-ted control group. Taxol (125 me/ke/day) as a positive group
was administered. *Statistically significant value compared with confrol data(™P<0.001,

X001, *P<005)
SR

Well-Being AIHE Holole] =9 7IRHbE 14 &2
A THE e A7 Tl Jioh 22 245 4oy wEo #
Q olo] Al Jrke Aol &4 BEAIL QAL EFF 9k
£9 28 ME Bzigo) gl Qlalge ulgt g 58 W
A Aodkg {8t HIWEY SR 715y A& sk &
A0] MAF AL et QA A3 - F51E SHollM 8w 22
PIEQ] AlF{ F4IOIR} }%P_EH e =77 QAMAMME WA

FHOE /\L:}—‘—l 9/19.‘31 Q_/] E BRI 02 QIAIE G Qi)
17]011'4 R7A 01x & XAk TF
FEFEC) Sh4t BRI 7}

BIAA 2ol gk 1L

B g 350 2S e@@u}
Ho| BN A Zo| FhHol
HOI4e] A5 Q7} A4 ZABHL Yl ZAolch St T
o130l A A A % 30-40% 250101} SR
= 10%01510) HEIL QT A 2} QI4k A& 7L 2 44

FEZ (MMA)O] 518F QAFe 20% AEFHZE o] 7t
S35, 953 348 (S YA 0.3%)olA] 20048 56.8E (=
W ARHEQ] 05%)7EA] AlEhg Hesieict. =W Alake Bis O
7Rsior g1 whiZol E47E Q4 =elo] 258 AR oY
HEEZ Qg ZAAsle sUEA At AHE &4E &£
g Aolct.

e ARl=E BACE BUPRIIL 22 Jsd €88
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Ginsenoside Rg34 SIS B0 A tlitol = EANEIA] et
A9k 1% S QAN ATE 022 mgo] EABIATE T3l S 3

u}a}/\-] Ginsenoside Rg39] ¢Jo| &715H= A& LIERI2
o] iR 9 E=3F E4tolE Fod 10.05 mgolut EASINT)

A

(Table 2). O]2{3} O]F+= widkoll EANSH= ALEI Q] aglyconol]
dglzlo] Yl sugar FEO| S5 3E Fof dofl oA 7=
N=)7] WEolrt.

O124¢t Ginsenoside Rgs7} th Sl &49) sl gt
HES] Rk 1AAH 22 o 7HA] LAl Eo] o
zEde &8¢ 21, Agd AFSSE MCF-1(human breast

carcinoma cells line), HT-1080(Human human, Caucasian,

Sl in vitro Al

fibrosarcoma cell line) %! Hepa 1C1C7(Murine Hepatoma cell
line) MMl 2Eol tHollA EH FEE2 B¢ FEEO] HIGIA] 35

AL 23 HZ=EHES L]-E}LH ci(Table 3). B8t in vivo A8

[ T O\_ =}
oAl B4t ZEE2 B4 FEE0 vlgiA] ABELY Ze 7
ZHg Qo] 240 FUanE u}E}LH%D%(TabIe 4),

4 B
LR7PH] A715d 7Esdae sl goan s
ZgsKdd b} ti2d 22 2ES Ik
=FAolA TS 5AZY e B4 AR 871014 9
5TolA Ex8 & AFL Mol FE HARTIol4] 60°ColA]
xS BE e 93] ehedld 54 AMEINE &R 41

o
o
3

g&

Ginsenoside Rgs7} 1005 mg gHa-Eof 9

(@M 10

5.

10.

11.
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