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Patterns and Contents of Ginsenoside in Normal Root Parts and
Hairy Root Lines of Panax ginseng C. A. Meyer
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ABSTRACT The pattemns and contents of ginsenosides were examined in normal root parts and hairy root lines of
Panax ginseng C. A. Meyer. Ginsenoside-Rbi, -Rbz, -Rc, -Rd, -Re, -Rf, -Rgi, -Rgz were detected in normal roots and
hairy roots of ginseng. The patterns and contents of ginsenosides in that were very difference each other. The
contents of total ginsenoside of hairy root (KGHR-1) was 17.42 mg/g dry wt, it's highest compared to others.
Ginsenoside contents of hairy root (KGHR-1) was higher on ginsenoside-Rd, Rgi, KGHR-5 was higher on
ginsenoside-Rbi, Rgi, and KGHR-8 was higher on ginsenoside-Rd, Re than others. The contents of total
ginsenosides on 6 years old ginseng cultured in the field were high in the order of main root, lateral root and fine
roots, and content of ginsenosides in fine roots was 3.2 times higher than that in main root. The ratio of ginsenoside-

Rg to total ginsenosides were about 3.43%, 8.68% and 14.18% respectively on fine root, lateral root and main root,

it's very lower than that in hairy roots. It is suggested that specific ginsenosides can be produce in cultures of

ginseng hairy roots.
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Yoshikawa and Furuya 1987). QI EARLS] tjEus &
sl T+ panaxatriol, panaxadiol 18] 31 % ginsenoside ]
W3S Eol7) SNE $58 ATFe) Hio] Hajso]
of shu, BAFTA TF7} AR ginsenosides] P} 2 9
g M3} B O ZH ginsenosided] RS 913
7125 E AHEE AC0E wgdt metd & d7e A%
o] $5¥ EAZHEFZ ginsenoside ¥ R AYHFA
< 634 Qe FepEF vy ZALSIAT

AT % i

AEANEZE AREH 6d2 ZE 4t (Panax ginseng C. A.
Meyer)> =4 AZATE E40AM 19983 108 ¢
o sfFe AL FHE (L AL FHE 244xT +
ARgstTh BAES 3 Qlake] Fol A Agrobacterium
rhizogenes Aso] 23l H BT AlES (Yang
et al. 1998)2 AMatgdth ¢l4F HARE A EF9 Al
AAZ 0.5g2 Gamborg B5 (Gamborg et al. 1968)8)x]2] 1]
et @ 3% sucrose’} H71E MS (Murashige and Skoog
1962) HAA)ollA 353 ZFAC R wjekstsitk RAATAIES
] ginsenoside ¥ 3 F HIWE A ARES BAFEE
AAZ 1 g& 40 ml MS/B5 AR 7F S0 Y& 100 ml
AEetaad A 23CE 457 HdH oA wids RS A}
435k

il

Ginsenoside?] £= 4! £M

Ginsenoside @] & n-BuOH F&Hd| 9
stel gt A2 LR | g2 Akl
60C FEZANA 80% MeOHZE ZE3le A
ZAZ F, oHER FE3l GAAHTE 11
22 323} 1-BuOHZE F£317 £755E Al
Hg 5, 1-BuOHFE 71xAA TLC %
HPLCE #Aadrch 53 Al Ate] =9
TLC #2492 FALEY 5 We TLC plate (silica
gel 60 Fasa, Merck)dl A & 3 ZF,
CHC15:MeOH:H20 (13:7:2, v/iv)¢] s=xR=E
ANBIR L™, 30% B4 (HaS0)S #5351
105°C Azx74 WAstE ). Ginsenoside2)
RS HPLCE o]L3l9 refractive
index (R1) 71Z7] (Waters R4ODNE B354
o, AYL Lichrospher-NH; column (Merk

Hairy root

Normal root §

pumpx WatersAlS] U6KE AME3191 7, flow ratex= 0.3
ml/min Z7 3}o|A chromatogram®] 7} peakE EFEX
H| 25} ginsenosides®] §%-2 peak height® AjAFslth

23 o oF

3 FEAMORRE AEd AMEAD AEF
(KGHR-1, KGHR-5, KGHR-8; Yang et al. 1998)2] £
ZAFeE A 6134 14T F-9 (Figure 1)ol|A] 149
E A<l 8714 ginsenosided] 9Ata} stekg vl walich 2AF
< MEFE MS/B5SuR|ol|A] 4524 vl et 4 & o, KGHR-5
AEFE AAolHA Jtvd JHE Qg on,
KGHR-13} KGHR-8 A| ¥+ KGHR-5H T} # o ™A 341
oAt (Figure 1). 3 T/ QAHAEAZ AEFAA
ginsenoside %2 TLC ¥ HPLC=ZE H|W3 A}, 8714
ginsenoside-Rbi, -Rbz, -Re¢, -Rd, -Re, -Rf, -Rg, -R;:E &
Ql&t o™ (Figures 2, 3), ginsenoside®] $82 % gin-
senoside @ 7}7+9] oA & 2olE JEMIRITE (Table
1).

olakel tEA ¢l 8F 72 & ginsenoside T %2 KGHR-1
NEF7} 17.42 mg/g dry wt2 713 £31, T2 22 KGHR-
5 M EF7}F 16.33 mg/g dry wt 18]7. KGHR-8 A ¥F7}
12.66 mg/g dry wtE A&tk ZA2AEF KGHR-19]
ginsenoside 32 2274 Hi¥ HE (Hwang et al.
1989; Yang et al. 1996; Yoshikawa and Furuya 1987)H.c}
B TFELE F ginsenosided] tFAYNS 3 28 A
¥ Adgch 2] ginsenosider= F7| panaxatriol-
ginsenoside (PT)$} panaxadiol-ginsenoside (PD)2 WM,

o> L e

Main root Lateral root

—
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KGHR-1 KGHR-5 KGHR-8

Figure 1. Normal roots of 6 years old and hairy root lines in Panax ginseng C. A.

Meyer. Hairy roots were cultured in MS/B5 liquid medium (3% sucrose,

Co., 10 ul, 0.46 cm 1.D X25cm), o] FA4
acetonitrile/H>0/1-butanol (80:20:10, V/V),

40m1/100flask) in the dark conditions for 4 weeks at 23°C on rotary shaker (100
rpm). The initial inoculum was 1g fresh hairy roots per flask.
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Figure 2. TLC profiles of crude ginseng saponins prepared BuOH
extraction methods from hairy root lines and normal roots. Mobile
phase : CHCI::MeOH:H20 (13:7:2, v/v, lower phase). ST:
ginsenoside standard.
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QA U BALR9) ginsenoside BHEH| T -

ol9] FEFTE 27| wjitol] PT € PD oA o= 3
kg Wol] MAFE= HEF Aute Z 98] wleld 3E
=

F EASAEFTE PT 9 PDY AAEANS A 23,
PD/PT®] H]&o] 71 =2 RAZANEFE= KGHR-52
1.170] 2, KGHR-17 KGHR-8 7}7Z+ 0.97, 1.00 &
o2& yeht PD A A% MEFE KGHR-S AlZ57}
Aotk Aoz Pk HE I ginsenosideo] gk ok
g5o] W¥AIHA T ginsenosidedd] thel thFALle] H

o] ol Y= AAo|EZE Y ginsenoside AAJo|
A A AEFL B Aolg HERITh
TAE M ZEFE KGHR-19] 7% ginsenoside-Rd$}F Rg
t}2 ginsenoside Rt} W2 kg MASG o,
ginsenoside-Rd= 4.31 mg/g dry wt24 Z ginsenoside 2]
24.74% A1, ginsenoside- Rgi< 3.39 mg/g dry wt2M
20.61%9] =& BlE&S AABAT (Table 1). ARG Al
X5 KGHR-5¢] 739 ginsenoside-Rbl#} Rgr2 Eo| AA
3= M|EFEA ginsenoside-Rbi& 3.28 mg/g dry wtZH
Z ginsenoside 20.09%°]3 ginsenoside-Rgie 3.99 mg/g
dry wt24 24.43%9] £ ¥&E ARtk E3 i B
A2 EF KGHR-89] 74 giusenoside-Rd$} ReS Eo)
A sl Ed ginsenoside-RdE 3.91 mg/g dry wt2X
ginsenoside 2] 30.88%¢] 3L ginsenoside-Re = 3.00 mg/g dry
wtZA] 23.70% 9 =& v&S A&t (Table 1). 91¢)
AHolA QAR AZF7E AdEos Wo| AAst=
ginsenosidet ginsenoside-Rb, -Rd, -Re, -Rgjo]H,
ginsenoside-Rbz, -Re, -Rg22] AL 0.57~1.47 mg/g dry
wtEZM Z ginsenosides?] 4.50~9.00%% =7+ F50|0ch
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Table 1. Ginsenoside contents of hairy root lines and normal root parts in Panax ginseng C.A. Meyer.

Ginsenoside contents (mg/g dry wt)

Lines and parts

Rbi R2 Rc Rd Re Rf Rgl Rg2 PD PT PDPT Total
TN T R

oo, KGHRS 009 E1) 600 (966 (04) @om Gash oo S0 TS 1171633
ama RS9 we s am oo w006 o g
Main root (122.6275) (5;) (;(1):;;) ((3):8;) (;:;(0)) 8133) (1349198) ((3).;2) 1578 601 263 2179

Mol Lot R B e a0 0260 (0 @6y 7 B 23158 %659
Fine root (;gigg) (:g:gg) (;3:82) (gg) (;ggé) éig% (giig) (22(5)3) 45772401 191 6978

The culture conditions of hairy roots were the same as figure 1, PD:Ginsenoside-Rb1+Rb2+Rc+Rd, PT:Ginsenoside-Re+Rf+Rg1+Rg2.

(): %/total ginsenoside.
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Figure 3. HPLC profiles of crude ginseng saponins prepared BuOH
extraction methods from hairy roots normal roots. HPLC conditions : RI
detector, LiChrospher-NH2 column (4.6cm 1.DXx 250mm),
CH:CN/H20/BuOH (80:20:10, v/v) element A: ginsenoside standard, B:
hairy root (KGHR-8), C: normal root (fine root).

18} ginsenoside-Rf2] AAJ2 v W& o2
0.37~0.8 mg/g dry wt2% Z ginsenoside?|
2.27~4. 59%;%1 o kT mEbd AdwE
N AT gmsenos1de Aol A Tk =
AW U7 HH—r—Oﬂ ginsenoside, PD/PT &
ginsenoside 2] AAtoll wff- A3t A EFe} #
th. K3 ginsenoside-Rbi, -Rd, -Re, -Rgi& 24t
2ol AuHoz @ol 44aE AoBA
ginsenoside= & SUIAIA ginsenoside?] A4t
o] A AoE otk g 6 dd e F
98 ¥ ginsenoside & 8FF) S FL A AL
F£og wWolom 77 kb zhz} 21.79, 56.59, 69.78
mg/g dry wtZM A2 & ginsenoside T2 F-
9] ok 3.2u), AL9] 2.6H) =& TEFS Ve 9]
23 A= Hl2e E ginsenoside o] FLH T}
#de 43 (Kim et al. 1987)9 d X34
Panaxatriol-ginsenoside (PT)o| th$l panaxadiol-
ginsenoside (PD)¢] H]&2 o] 2.6308 7173 =
o], AT g Aol bzt 154, 191 FF2Z 4t
A NESFY 0.97~1.173 ¥w g o 6134 <4t
o] PD/PT H]&o] F2 ZASE Yeiylnh —’FEL
ginsenoside A4 542 giusenoside-Rc2] A4
$0] Z ginsenoside 2] 50.99% 2 A W-¢ =2 IS
e, A 2 Al 247 18.85, 20.06% T
o F QANHAT MEFS 4.90~6.89%F HINE
2 75 Yepth A2 (lateral root) ¥ At
(fine root)¢] ginsenoside A SRS F-AVSE AR
Hehfilon, gmsenomde Re, -Rgr& A9t &
ginsenoside:= FLol] H]3le] & ginsenosideol| t3h
Hgo| F7jet 73?_?}% YERARITE (Table 1). ¥HA
ginsenoside-Rgi2] Z ginsenosideo] st H]&2
3.43~14.18% 0.2 FL, A AdEo= '17—.30
Farste 5L vHEHUARLH, B4
17.14~24.43% 9} ¥ g mf wf-¢- @2 =5 L}EMJ
Ak 19 Aol ARAZ HEF (KGHR-1)9]
ginsenoside A4 AL 634 A4 F29] 80%,
A28 31%, A9 25% FEolth E3F AR
9] ginsenoside-Rd, Rgi 6340 Qi2HUT} YA
AN FE AYES UEhiGITh o4 AselA <
Abo] oy LAZE Hul A% 7} ginsenoside®] 3tk
o] 7h W& -71“—\__“%3% 7t o (Kim et al. 1987),
2] ginsenoside A YL+
FEolZL TL}‘%%EP. gk JAAEFTY
) olAMIHT} =& xglde
< Yes §AE AYZ 7] wiel @Y
ginsenoside®] thgAAdel $& MEFE AzhEw,
%O = ginsenosideo] AT BHtS 918 Ao A
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F7F AAHHE AMEANT Ml ¥ ginsenosided] T
kol 7hg vk dwoE T

¥ Q
o] 43t QAR AI MEF (KGHR-1, KGHR-5,
KGHR-8) 2 6'dA) Q1429 F9 8= ginsenoside Y4 2
O

AAEAS AT JAEASS 2 6dA el A
ginsenoside-Rbi, Rb2, Re, Rd, Re, Rf, Rg;, Rg>-& &l1314
on, IR NEF 2 Q2 H9EE ginsenoside
o] 3EFe F AolE YEMUT: 8FF9 ginsenoside §HF
o] 7M} we oAEAZS KGHR-1 MEZZ 1742 me/e
dry weeh g JehAdoh E4A£F KGHR-1
ginsenoside-Rd, Rgi&, KGHR-5% ginsenoside-Rbi, Rgi &,
1383 KGHR-8-2 ginsenoside-Rd, Re g Altjdoz @o)
Adske 545 AYLL 10H, ginsenoside-Rf2] A A2 vl
£ uiokct 61 A olarte] K98 ginsenoside o] RS F
<, A A2Eo R wekow, FZ2o)A ginsenoside-Re 9
AL ginsenoside®] 50.99% £ E’_’;}{L M EF 490~
6.89% Xt} o9 =dvk 6134 U229 F ginsenosidedl]
)3t ginsenoside-Rgi 2] W& 3.43~14.18% 0.8 F
;(] A{]Z"‘Oi —1733} 7 }.OﬂOu:]
17.14~24.43% 9} 81308 of - % FEg YRl dch o
A QMRS WS B3] B3 ginsenosides AjAke] 7}

wstele} A zhE.
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