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Comparison of Ginseng Saponin, Fatty Acid, Polysaccharide,
Phenolic Compound and Organic Acid of Ginseng

Hairy Roots and Callus
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ABSTRACT

Korean ginseng(Panax ginseng C.A. Meyer) roots have long been known as the best
medicinal plant and its pharmaceutical bio-activities have been proven by scientific analyses
of their components - ginsenosides, acidic polysaccharides, phenolic compounds, fatty acids
and organic acids etc. Ginseng hairy roots and callus have been cultured in vitro for stable
supply of ginseng material. In this study, the amount of ginsenosides, fatty acids, acidic
polysaccharides, phenolic compounds and organic acids in ginseng hairy roots and callus
were compared. Higher amount of ginsenoside was found in ginseng hairy roots than
ginseng callus. Higher amount of saturated fatty acid (palmitic acid) was found in callus and
higher amount of unsaturated fatty acid (linoleic acid) was found in hairy roots. Acidic
polysaccharide and phenolic compounds were contained by the same amount in both hairy
roots and callus. Organic acids were found more in hairy roots.
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ME ARz Z7stm QH(Yun et al.. 1985:

Huh et al., 1990:; Matsunaga et al.,

A4 ddgRE o For QYPF 1990). AAeA 718 FoFd HAELE &8
£Eole AFLE AEEZA 5FREY IR ginsenosides Zt79 A& Wi 7] & o]
5% FgHoz Qe 1 £t A AA B X WA (Ando, 1971 Osamu, 1977), &
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% ginsenosides® @A sbol g A4t F
2 5o o (Furuya et al., 1981;
Yoo and Byun, 2001), HAMEUAIE 3ETE
Ao daixe 2ohA B2 77 JYPHA F
i ARk 2 HALEDAIE FEEd®

Yrstd R, FHZAE, FAAETo ©FA
1, 718} A4t alkaloid ¥ lignanE5°] %

HPo24 MAEIAY 42 g ATE 3

2t F7hE 2 9 (Shin et al., 1983:
Hwang and Oh, 1984:. Han, 1984:
Hwang et al., 1987: Yoo et al.,

2000).
A2 Auj7Izte] A3 sirtdol

oz Yiste=dl
U AExAudrled S22 ZdldA
FAELE HFo 2 wjFete], ETZoA Auj=
Re A3 dAFez ALgIr] 4T B
A7 Al=H 32 e (Furuya et al.,
1983a: Furuya et al.. 1983b; Yang
al., 2000), #FAE] AFX2ME o7
#o A Edo] AT thi Aot
o A fAEHA FAHT S0l RuHAT

et
=
(o]

—

AR

(Yoo et al., 2000: Yang and Yang
2000: Yang et al., 2001). =3 E53F

st d77F 848 F3dHI:
Agrobacterium rhizogenes W] ¢ 8o
FEE JARAZE fFAHE w$ AF e
(Hamill, 1986), AEAZ=4dA7 gl WA
AME &Aoo 2 AyFFo] 753ty WjEol o
Hj ko] 7basted 7% 54 g ERS A
A A AeR A Y (Yoshikawa
and Furuya, 1987: Kwon et al., 1997:
Park et al., 2000). 53] Yang(20001)%l
o] Add AMAEAZE o]&¥ AS WA=

W Axd A4E 474 ¢ 5 Ue ¥ oh
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Table 1. Acidic polysaccaride and phenolic compound of ginseng hariy roost(HR) and callus

Components Total Ginsenoside Crude Saponins

Cell line (mg/g dry basis) (mg/g dry basis)
HR-1 60.9
HR-2 50.2
HR-3 523
Ginseng callus 125

Total ginsenoside : Sum of Rgi, Rf, Re, Rd, Rc, Rbz, Rb:.

I AF 2o vE AARAAZTNA AAE U I
of ¥ AL BYPor, HRT AZFIAE
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AT ATA) BYED G

£4g AXNFAYG (Table 3). 2 A% 7Y o2 E4HT} (Table 3). Aol 44 o
Mok Q4 W ZFANE M gl 9A AR ZAshed oo FHE 59 =
SlEsgEol Ad $Foz Aol A¥ 2 z2Ee) F8L dAsE BN S U
3o AedE AEFA ety Be Holg  tu avl, oedE AWEAEL BT 2q

JEAth 58 HR-22€ Z3olt A4 o 2HE odaEda BYAA, 83 F4743%
GARGE AT Bl 2.26%2 W4 TRA  2ATIN BRUY APl FBed FFIE R
B} 26 o4 Bol ZASAEY W, HR- € AAAZ & Jonz W Bk 34YF o
3 94 g2y ASdE 44 GgAt W ,
1.64%2 AeAGeuT ) o) EASE A 1996). oel® WAL 2 A4 AT W

Table 2. Analysis of fatty acid content of ginseng hairy roots and ginseng callus

Fatty acid Composition HR-1 HR-2 HR-3 Ginseng callus
Lauric 12:0 027 0.29 0.19 349
Myristic 14:0 0.53 0.53 0.38 373
Pentadecanoic 15:0 0.20 0.34 0.19 1.07
Palmitic 16:0 29.56 31.61 31.54 38.50
Palmitoleci 16:1 024 0.07 0.29 142
Heptadecanoic 17:0 0.37 0.47 0.59 1.03
Stearic 18:0 436 431 545 6.02
Oleic 18:1 8.22 573 6.32 13.39
Linoleic 18 :2 45.53 4540 43.07 9.57
Linolenic 18:3 549 374 397 131
Arachidic 20:0 1.70 1.98 1.64 1.85
Eicosenoic 20 : 1 0.50 0.68 0.42 0.40
Behenic 22:0 2.76 235 345 9.28
Erucic 22:1 040 0.09 0.02 0.98
Lignoceric 24:0 1.89 241 248 7.88
T.SF.A® 39.62 44.29 4591 7293
T.UF.A® 60.38 5571 54 .09 2707

®T.S.F.A : Total saturated fatty acids
@T.UF.A : Total unsaturated fatty acids.
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Table 3. Acidic polysaccaride and phenolic compound of ginseng hariy roost and callus

Components Acidic polysaccaride Total phenolic compound
Cell line (% dry basis) (% dry basis)

HR-1 0.76 049

HR-2 0.90 2.26

HR-3 1.64 0.39

Ginseng callus 1.19 1.12
Boe E4td, #e FEde & %9 = 1 1989), 53] caffeic acid®l AE#}3tstA|
Fuhe BAC gol TATn o wzkel YL AN watelAYEA maltold ¥ %W
G oghgeld AEY FFol Be NARU v FEolgtm musgith 3V AWM AdTEn
= F8oF AR &1 FAE FEFHAE 71 A wFe A EFAA caffeic acid $13A
TH2GA AL AR A4 TEAe ms d o B2 dHaitol o EAsteA o 9dL
A o] oldrt g FEIVE ot (d, g43 & F glev H(1990)L #Asd 3 F
1996). iz &Y FFol FFETAAA nHFAol
T3 Adele HAEd 2 ARFAs] v} ARFARG AT, AdANE A 24

3t AEe ksl 4S5 ved e dEHZE
7187 Edol &A= &
(3-hydroxy-2-methyl-7-pyrone) 3
salicylic acid, vanilic acid 59 #H&4 &
Aol Maltol &L FAdME EHHA &
Fie] F5aA A EAed o A=
ggatae 9 A 23 &4S Hold F
g4o] 9lom, p-coumaric acide 4%
A& dAste &%l de A2 484 3
o mEdE 104F9 #HAsd A Eol
ANste Aoz deiAd Uk (d, 1996). 2o
4 vee 3589 dez 2yoziy £
gt salicylic acid, p-coumaric acid,
vanillic acid ¥ ferulic acid$} o olA |
o]E H3ozrRE
acid, gentisic acid, caffeic acid
polyphenol 4 ¥& ## <2 2t microsome®l A
o AAHJLMIAA G Y S AT 23, caffeic
acid %ol A4S UEAZ I e HAELS
gdo] m$ vt BudR o (H,

AEL maltol

e

=
R

rlr Olo fr

23 p-hydroxybenzoic

=1
=
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AEQ] caffeic acid®] @ Z¢ 18 E4to]
FZAED 15203 Esivn Emg ut
ot} oold AEZ, F7F zElm 23 2 AX
2] ol FF F ¢ ME AF7} of
FA ok & Aol o] AFE EYE st QU4
A ETFAA caffeic acide &F& F7HAE F
UE WHE LY 5 Y& Ao=E AlsET

M2 ofx

714 (organic acid)e ¥4
AWl wFE A4 BT AxEFY AT

e ZHZb {7139 BAE At
(Table 4). 1 2% A% E’_/‘JELQ] A 25310
ztol 7k wj- AR =, HR-3 2 AEF
7} 34.64 mgl = 7I# %}0] ZAst= He=Z
ZALE AT

Agrobacteriume 258 3 2E {FAAE
e F Ade T AYdE BA2Y A5
de =49 AR A webd §FHe

PP =7 @AV fE2d AEHE z2E
FAA F = AEZF H2 gL Aol7t EA 5



Table 4. Organic acid of ginseng hairy root and callus.

QARSI AT2e) BB GV

(Unit : mg/g D.W)

Cell line Ginseng
HR-1 HR-2 HR-3
Organic acid callus
Oxalic acid 0.13 0.02 0.38 0.23
Malonic acid 0.63 0.08 2.09 0.58
Fumalic acid 041 0.14 2.55 0.37
Succinic acid 049 0.04 040 0.30
Malic acid 391 0.36 12.89 7.52
Citric adic 205 0.79 16.33 0.79
Total 7.62 1.43 34.64 9.79
Hoh. A A 2SS MEFE UGS A et BE zolE Jehdth. 53 HR-2%
HEYHES e Eu(EH) G A= < Afde A deAEtdes ds53FEol
FHAo] oprt. o] g tpF A RAITES & 2.26%% A ThRAETE 2] o] ®Wel &EA
B3t o|E9 ABHE RASA 5 AEF stgd=d whste], HR-3 A4 2AZY 2§
£ At o5& Wl FE B3t PR = A 92A7E 1.64% 2 A=3FERT 4y
Aot ol kE AR 2 o /8 Zojt) ol &t Aor EMHAUT. A BAZ
AExF9 BFE2Y {714 BEXE MEF7
34.64 mgl® 7HF Bol ZAdE Aoz 2A}
;e AT
AAAEAe IFAQN FEE At At
ZI el ekel] ojste] A4tE AEA P BAZOR ZAle 2
FE QIaAtEd, AW, AT RA, Asds
e P {rA S 2AEA Y. QAAATEU E AT+ Biogreen 21(AMEY §AFH #
Bgdle BTz Bl BAZAA AN Bl Aze 24 3 AVisd 220E) |
o 2AZ AEFHAE % 10mg/gE A 2 odR d dFAHAGUY. AT AL
%S Bk ESAPAL QA AR A A ZAE =gy
EL B B2 A Folle EXA Y] &
33 BAY Hxd A3dE BRY. 535 4
A2 2 E palmitic acid’t Bl A3 olEEd
omn, Q4 BT A fdde BEEIAMA
linoleic acid7} @F 29 5Huf oA we A= Ando, T., O. Tanaka and S. Shibata. 1971. Comparative
HA. Ak ogdA e A=43E2e 7| 9 studies on the saponins and sapogenins of ginseng
&3k QA BEA ZF A= ALY FFoR & and related crude drugs. Syoyakugaku Zasshi. 25 :
AR, A4 BAZY Afole AEF 28-32.
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