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Abstract : Ginseng Radix, the root of Panax ginseng C. A. Meyer has been used in Eastern Asia for 2000 years as a tonic
and restorative, promoting health and longevity. Two varieties are commercially available: white ginseng(Ginseng Radix
Alba) is produced by air-drying the root, while red ginseng(Ginseng Radix Rubra) is produced by steaming the root fol-
lowed by drying. These two varieties of different processing have somewhat differences by heat processing between
them. During the heat processing for preparing red ginseng, it has been found to exhibit inactivation of catabolic enzymes,
thereby preventing deterioration of ginseng quality and the increased antioxidant-like substances which inhibit lipid per-
oxide formation, and also good gastro-intestinal absorption by gelatinization of starch. Moreover, studies of changes in
ginsenosides composition due to different processing of ginseng roots have been undertaken. The results obtained showed
that red ginseng differ from white ginseng due to the lack of acidic malonyl-ginsenosides. The heating procedure in red
ginseng was proved to degrade the thermally unstable malonyl-ginsenoside into corresponding netural ginsenosides. Also
the steaming process of red ginseng causes degradation or transformation of neutral ginsenosides. Ginsenosides Rh,, Rh,,
Rs,, Rs, and Rg;, found only in red ginseng, have been known to be hydrolyzed products derived from original saponin
by heat processing, responsible for inhibitory effects on the growth of cancer cells through the induction of apoptosis.
20(S)-ginsenoside Rg, was also formed in red ginseng and was shown to exhibit vasorelaxation properties, antimetastatic
activities, and anti-platelet aggregation activity. Recently, steamed red ginseng at high temperature was shown to provide
enhance the yield of ginsenosides Rg, and Rg, characteristic of red ginseng Additionally, one of non-saponin constituents,
panaxytriol, was found to be structually transformed from polyacetylenic alcohol(panaxydol) showing cytotoxicity during
the preparation of red ginseng and also maltol, antioxidant maillard product, from maltose and arginyl-fructosyl-glucose,
amino acid derivative, from arginine and maltose. In regard to the in vitro and in vivo comparative biological activities,
red ginseng was reported to show more potent activities on the antioxidant effect, anticarcinogenic effect and ameliorative
effect on blood circulation than those of white ginseng. In oriental medicine, the ability of red ginseng to supplement the
vacancy(f) was known to be relatively stronger than that of white ginseng, but very few are known on its comparative
clinical studies. Further investigation on the preclinical and clinical experiments are needed to show the differences of
indications and efficacies between red and white ginsengs on the basis of oriental medicines.
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Table 1. Comparsion of ginsenoside composition between red ginseng and white ginseng

Common
ginsenosides (18)

White ginseng's characteristic
ginsenosides (6)

Red ginseng's characteristic
ginsenosides (14)

ginsenoside-Ro,-Ra,, -Ra,,
-Ra;, -Rb,, -Rb,, -Rb;,
-Rd, -Re, -Rf, -Rg,, -i(gz,
Rg;, -Rh,
quinquenoside-R,
notoginsenoside-R,
20-gluco-ginsenoside-Rf

malonyl-ginsenoside-Rb,,
-Re, malonyl-ginsenoside-Rb,
malonyl-ginsenoside-Rc
malonyl-ginsenoside-Rd
Koryoginsenoside-R
Koryoginsenoside-R,

ginsenoside-Rh,,

-Rs,, -Rs,, -Rs;, -Rs,,
-Rh,, -Rg, -Rg,, -F,, Rf,
20(S)-ginsenoside-Rg,,
20(R)-ginsenoside-Rg,,
20(R)-ginsenoside-Rh;,
quinoginsenoside-R,
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A7 e mRE Az il wiake] 35 &%
g2 vlwd 2% G-Rh, G-Rg, GRge]
Z kol 22} 0.0015%, 0.014%, 0.0003%2) ©l
Hla] SAAZ Al ZH2E 0.006%, 0.024%, 0.014%2 W2ks.
ok ZabolA o] Erhes AE ERlEnh 28U ol A
& 771 obd ginsenosides®] B o8 F717)
dojufed], dE B FHAIEIY IAgdl 93t 7R
¥hgol 98 G-Rb, 5] PDA| ALEH O 2RE G-Rg,Z, G-
Re= G-Rg, & GRh2 HIAEL R HA|ZE F7to] Yo
dtha Bolof @it} o5 Qo] elBH R GRS 7+ F
A 21819 ZM E(FI cells)e] E31571 19 F2vde] 27
oA10 GRe,= 4T 2 HB2 AT I 1
FHE| S (CAYRY] oA 2 AE W 258Uz 1920
7198 74 A 2810 Fo) B uE T gk
Samukawa 520 HPLC-UV W'E-& o]g3le] Zate] =
& g F AEE vF A lo|=e] B AHEg &
Stk 2 As} wiat Fof] Yl EAlske 18 £ A A}
ol=9} 37 G-20(R)-Rg, -20(R)-Rh,, -20(S)-Rg,, -20(R)-
Rg, 5°] A& AtH(Table 2).
w3 Samukawa 529 ZAMEAIHTable 2)914 BH Z4)

7]

4 LB A
AZF 0. 1, 2, 3 A7k o=
354, 42.1, 580, 50.3 mg/lg EA F48tA F2(0 time)
Aol ¥is) FAF 2NTTR] FTEeT F4 A2 Folle
Q3le ol ZAHUTh 28k G-Rg,E HIRS 45 A
4} 3AZA] =) ol B A 546}
AR TRE S48 AMEAHNA F AeAol=
o] SUtElE ZOFE Ho] XA 9lou, oje wiite &
AEQ M-GY e BAEA] e9k7] qESR AlEHn)

0] o] Table 3ellA e} 2ol F4F AlZbo] Sl wha)
&0 U d-Ee B Foed, ol MG
o] B gRozeo] Ml o3t 7HAZ ojgEr). 53] Wi
T MG &% 44745 By AAAIECDR] M-G-Rb,,
Rb,, Re, Rd o] ztzh 0.82, 041, 030, 0.12%Z 4
ZFAALEIQ G-Rb, 047, G-Rb, 021, G-Rc 0.26, G-Rd
0.15%%} 8] A] W4t Zolle M-Gel & §3e] 03l 2
S Aow Buggth?

3HH ke A o7 98°CUelell A A7 E W & A
Z&t AZ3e) 2y, 12000 20l 3417 SdsbA
B} F4o) He malo|=2AM FatelE 9] EAjsiA
2= GRg, -Rg, Rg, -Rk, Rk, -Rs; -Rs, -Rs;, -F,

& AMAllE BEe 747t

Table 2. Variation of ginsenoside content(mg/g) in lateral root of 6-year-old ginseng during steaming process of red ginseng?"

steaming time (hrs)

0 1 2 3
Total 35.439 42.113 57.974 50.332
Diol 21.768 28.488 43.063 36.974
Triol 11.569 11.505 12.533 11.237
Diol/Triol 1.867 2.476 3.436 3.290
Ginsenoside-Ro 2.012 2.120 2.378 2.121
Rb, 8.097 10.880 16.016 14.316
Rb, 5.531 7.230 11.352 9.282
Rc 4.989 6.495 9.943 8.119
Rd 1.251 1.629 2.310 1.864
Re 4.779 4.105 5.223 3.720
Rf 2.540 2.533 2.669 2413
Rg, 3.859 4335 3.723 3.971
20(S)-Ginsenoside Rg, 0.481 0.468 0.700 0.589
20(R)-Ginsenoside Rg, - - 0.042 0.125
20(S)-Ginsenoside Rg, - 0.093 0.221 0.408
20(R)-Ginsenoside Rg, - 0.054 0.140 0.262
20(S)-Ginsenoside Rh, - 0.064 0.134 0.277
20(R)-Ginsenoside Rh, - - 0.042 0.142
Ginsenoside Rs, 1.143 1.105 1.577 1.233
Quinquenoside-R, 0.757 1.002 1.504 1.490

Values are average after three measurements, and minus(-) means undectectable.
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} @7 20R)-Rg,, -Rh,, -Rg, Rs; 5ol AHALIO 53,
°]% 20(5)+20(R)-Rg;, G-Rg;, G-Rk7F oh A= of zbzt
Z ANAte| s eFe) 4%, 24%, 21%S AR ST
YA L A EAA e FHEds A2)E 9
B2 A wake Azsle] AlEd ¥ 3 o WSS

Table 3. Predicted residual ratio(%) of malonyl-ginsenosides in lateral
root of 6—year old ginseng by steaming process of red

ginseng?"
steaming time (hrs)
0 1 2 3
Malonyl-ginsenoside-Rb, 100 49 35 12
Rb, 100 53 50 26
Re 100 46 35 11
Rd 100 49 36 13

43 W] vlm 2B

vl &3t Table 40lX1eF o] E4E 1159 FAAte]
= & geke Aaa|z T4to] 854%A WAake] 8.19%

o @itk 53] GRh, R, R 4% g wiuc 3
HOSCAH 247 FAhelH, B8] Bgoz FYAE
(120°C, 3412+ F4h3 TN 1 8% F7bt s,

ool Wkl 53] w2o® A T Hew AHHSE PD
A9l G-Rb,, G-Rb,, Rc 53 PTAl G-Re &&Fo] #to|
va] dA3) ZAHdrh. 2™y e ERY FAZE 58
< Ao AxE Fhbo) 24.3%NE) vls) T Fhtke)
Ae 20.7%2 & 17%8= HAJch 2834 G-Rhe G-
Rg, &2 AAs] F7H=IAT

T3k Matsuda $2& 4tk wAme s Az904h)e
709 e A 20] A 25g-2 4] 32.0%, Witel 19.9%

o], o]& <9 HPLC E4Ho) ¢ 748 G-Rb,

Values are average after three measurements.

Table 4. Variation of ginsenoside content in fine root of 4-year-old ginseng by processing (%)

-Rb,, Re, -Rd, -Re, -Rg;¥l % &F& Fibo] 10.242%,

Rb, Rb, Re Rd Re Rf Rg, Rg, Rg, Rh, Rh, Total
WG 1.805 2.137 1.509 0.406 1.340 0.307 0.537 0.109 0.038 0.006 - 8.194
RGY 1.963 2.175 1472 0.722 1.108 0.243 0.492 0.131 0.115 0.121 0.003 8.542
RGY 1.005 1.293 0.879 0.645 0.335 0379 0.239 0.698 2.193 0.423 0.101 8.190

WG: white ginseng; RG: red ginseng; a): Ordinary processing of red ginseng (steamed for 2 hrs at 98°C), b) Steamed for 3 hrs at high tem-

perature (120°C); -: undetectable
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t} 53] o]FolA G-Rg®l rotavirus 2] 8437 72
gl M AEA, S 57 42 209)-G-Rg; Foiol
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4. JEAIEHA M2

1) Polyacetylene#] 3%

A 2009F0] WAHT e 05 AR s dAE
o g HEEARLS Uep o 2N PAE S48 oAsh=
o] QS o) T A Qite] EejolM|Adl RozE
panaxydol, panaxynol, panaxytriol 3%°] )™ panaxytriol
FiAZ Y F panaxydol25E APEE T S RS
2 R QTP o] RS £ oA X Uls) AEF
EAS W85y, QA E(B16 melanoma)E ©]2)3F vR-2aof]
A panaxytriold] 377160 mykghl FF F4 oA =
= ehf, 3kekA (Mitomycin C, 5-Fu, CDDP)s} #H&

Table 6. Comparison of Acidic polysaccharide contents in red ginseng and ginseng varieties

g SLeiQlatetEA]

Al gkgido] S7tgo] HAHAULE oS Ao E3
357102 panaxytriol AdEo] IMES] whi-5Ad (FTE
XS AL A FIFEE HEUZE f9e F1 =
v 23S e a9 508 FXHT Qi

A Ql4bollA E2]E acetylenic compounds Fol|A] YUY
8L in viroolM AX [ AR SAE FRel wet g
A¢1 5flurouracil(5-Fu)=} cisplatin(CCDDP)EC} 73351 2] 4]
2AE B9, I % panaxydolo] 7FE 73t AR EAS Vi)
WAct. Aol T panaxydol®] IC (UMY <1A|FHEetAl
EMCF7): 11.5(CDDP: 35.0), ¢l1a| 234 E(HeLa): 384
(5-Fu: >50), AX]% 11210:0.19(CDDP:1.2), vl-&& A
% (NIH/3T3) : 1.3(5-Fu : 2.8), Kirsten murine sacorma
Virus-transformed NIH/3T3(DT) : 0.65(G-FU : 1.1)01th50 1
2 in vivooll A o]l A eke] G| Ao FANE
2] Q&skrt.

O_uo

O

2) MG A (Acidic polysaccharide)

A oAl A AAE Bl ket Ao 2831E
2 HE=LAE o7l EATE(toxchormone-Lyl| ths] 2
2 Z-e-S Vel A4k 23T A AR (pectin-like o1,
4-polygalturonan Z2& 7FA3L U)ol ke F4ko] 4-7%
2 W4te] 0.60.8%0 HI3 o 8o A= FaFo] EUrhH

22} Zole 22 uronic acid® o] Folzl ATIRA 7}
#5101 gLom, uronic e AP Gizo] RS
2 gold 6d 2oM M e e Ryt Repde
© AR e Bxos AhEA A2l Qe wER
9 Boks UlR SR 2 gho] &2 o] 5340l

9

2
h=3re] 3r
3 APTiEA] AR A B9 RIE TR Sivke

60)

Acidic polysaccharde fraction

content (w/w, %)

relative content

red ginseng

main root ¥

lateral root(Large) ¥
lateral root(small) @
fine root(large) @
fine root(small) &
white ginseng
American ginseng ©
Sanchi ginseng 7

8.3 £ 0.9%*° 100%
6.7+0.5% 81.6%
62+0.8% 75.1%
5.7+ 1.0% 68.7%
5.6+06% 67.3%
49+ 0.6% 59.3%
44+08% 53.5%
3.7102% 44.6%

1) 13.79 +2.59cm, 2) 8.27 £ 0.80cm, 3) 5.42 £ 0.73cm, 4) 2.83 +0.45cm, 5) 1.5mm®] 3} 6) Panax quinquefolium, 7) Panax notoginseng,
a) Acidic polysaccharide was determined by carbazole-H,SO, method using glucuronic acid as a reference standard, b) the results were rep-

resented as the mean + S.D. of triplicate experiments.
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Ao in vitro} in vivo AA 3 WA o 579
galacuronic acid® EFEHE 31| carbazole-H,S0, HHo =
ks wiake] AbduidA) gk v|wd = Table 691412t 2ol
F4to] 62-83%% Aol BlE] WA 49% BEE JA] 24t
o] ArhA| o) Eurhs0

FAlA 2 ggo] Be AL AR F At
wEy = g s 53 39| 7 Eeinkee® O B
o] ZriEe Ao A e AL BERAAL A
=%
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Table 7. Effects of ginseng on incience of lung adenoma in mice induced by benzo (a) pyrene (BP)"™?

Incidece of lung adenoma(%)

Fresh ginseng

White ginseng Red ginseng

Powder Extract Powder Extract Powder Extract

Unteated 14 0 0 0 0 0

Control

BP alone 41.3 63.9 45.0 413 48.6 475
BP+3-years 30.0 52.59 41.39 32.09 41.79 35.09
BP+4-years 31.39 51.89 38.09 46.09 3179 30.19
BP+5-years 30.39 47.59 31.6Y 44.09 28.3Y 30.09
BP+6-years 27.8% 441" 25.49 26.59 25.49 26.3%

AP 0.05 YP<0.05 9P<0.01 vs BP alone; ® &
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index)2 H7I3FAch 29 5= 93 DMH A= 2
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= AMES 1 % €%SE DMH £ 7 15d+%E
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o} 3 DMH A2 2 1357E 3047 Sk wiiks o
g Ax, 34 FooA AFERE)T ALdRE)eE A8

© &7] e ACFY 7 oAl A=Az,
~-‘@Jr(colon crypts)e] BrdU labeling index(%)e] &-ol3t 7+

ok 2y, Wik FofFolxe ol a3} A
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% 20RE AYR 3 3] EFTA0.01, 0.05 0.1 mgke)st
I, x2S A ErE T3

a2 Az mk9-2 B4y FA E(Ehrich ascites carci-
noma)et P= Bk £AH 13000 W& in vito AE
AA ARl MMCS 3428 8 sty MMC &
SRoA| Mt} g S a9 G B4
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MMCe} &3 739 43 FESFEHE B Fa Y25
E Hr; s QA ATH T3 Sk At Fod 2ol
FSAM 29 lysosomal enzymes(Acid deoxytribonuclease,
B-glucuronidase, acid phosphatase)?] @4 AT =715
=dl 2 28 s Sate] wiatET) AEi

E3 34 5F polyacetylenic alcohol ¢! panaxytriol&
in vitrool| A Alke] OAIZMK-1 cell line)o] MMCS] A|
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