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Abstract

Free and esterified sterols in neutral lipid fractionated from the free lipid of Korean
white ginseng (Panax ginseng C.A. Meyer) were analyzed by TLC and GLC to in-
vestigate the contents and composition ratios. Content of each sterol was as follows:
B-sitosterol was about 51.60 mg%, stigmasterol, 8.93mg% and campesterol, 2.17mg%.
Fine root tended to have slightly higher contents of sterols than main root. Linoleic
and palmitic acid as the major fatty acids in esterified sterols occupied 70% of the total
composition.
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(physiological activity) wl#oll {LAfy, /R{LAMY =& MM Hb A o) $ BEEE
W R e ok, A#rp sterol Misrel ¥EE Wt AEEV0) A ether My
o A1 B -sitosterol & #EiLE o]e] Euler %28 glucose ¢} #:4% fikF42al daucosterin
& R, #Y, &Y % GLC & Mt &M% (Panax ginseng C.A. Meyer) th
of campesterol, Stlgmasterol A -sitosterol ¢ HATHUKE wE ul drd, 2 A=
Manki®, %%l <]s) & B -sitosterol o {ifr7} = glon] ¥0-& soxhlet ikl 9] 3}
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ZeEivk olE9 mr4r#rel A= column chromatography 2 thin layer chromatogra-
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phy ol ojsted o orBEE slof st S SRS @lEe] oa-E B oy A7
7R iiE s #Bs GLC peak area off 213 #ilfteqtg wh9l 2 o)}, mal e
FRe gy d= PEmN wv kel ohelba AFRE %0 BEH T sl ol ¥
g tat g sk ®BIE A% (Panax ginseng C.A. Meyer) o] I&RHE 5y b sterol sy
R s MmlE EE A A HRE ZEiishA
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|, BEM#H
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A CEE AT AZREE ARSI A 844 10 Hol RIEE SUEMR REL B
#8 (main root), IR (fine root) & & v}y51, JHEEE obA] Sk (epidermis), Wik
(cortex), HuLi(pith) 2 vio] ol A A KRR Milshad o, Fgee KRS ko
8 10% ANE HEAI R 4[5S /KkEL autoclave ol 4 3 A1 2F 7heF o % H#EA]
A kG EES A2 10% N2 g A cutting mill £ 274 2mm o) 52 EFEld
AH-&-3hsd o,

(2) A%

HENE AR GR#E WAWste filslds GLC o4& 913 B4 sterol % g

ThMg-<- Frg& sl o, silicic acid & sigmaiite) H A= gvie 2eta ] sil-LC & fiff
skl ot

2. &
RENGE =l it
RV e Wl —3F ko2 EENEE S soxhlet ikell 2+ ethyl ether & 24 212} it s}
A3 FEAMEHES 85%-methanol = Juififhitistadet, fhive HUIRTTS Folch %) jiik
22 fste] ohriARtE fli skl o

2) PUERRE S BefERRE S oyl
*m&i!ﬂ FEBENEE S Louser ®:'92] silicic acid column chromatography(SCC) Jyikel 2
3lod, chloroform, acetone, methanol % 300ml 4 2.5 sfepf, B, IS Ao 2
RlAI A FE% BRESR AW Al4rsksl o (Fig,

3) thiERgE >l sterol syl 57

SCC FHikel os sriEd MRS 0,5 mm silica gel 60 TLC plate & {4,
hexane : ether : acetic acid(80:20:1 v/v)= JaMst 30% AL m4]A
110°C el 4 15 #-2F 7k, HALA1 715 K4k sterol oy st REE Ieegste] % sterol
3 54 sterol & [ ste] methanol © chloroform (2 @ 1) iAo 2 #istdch, &4
sterol & 1,0 N methanolic KOH 5ml & »s}s) 2417} %qb saponification A% %%
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Fig. 1. Scheme of ginseng lipids extraction, fractionation and sterols separation.

chloroform 10ml & 3 [n] #fitished sterol & sr@fstl s /kjg-S ether 2 i, Metcalf
0ol fivk 0 2 methylation A| A GLS 4yt o},

Table 1. Instrument and condition of GLC for sterol analysis

Instrument ¢ Varian aerograph 3700

Column : 3% OV-17 on chromosorb WHP(80/100) glass 2mm(i.d.) x 6ft
Oven temp. . 265°C

Detector :  Flame ionization detector

Injection port temp. : 280°C

Detector temp ¢ 290°C

Carrier gas, N, : 25ml/min

Table 2. Instrument and conditions of GLC analysis for fatty acid methyl ester

Instrument : Varian aerograph 3700

Column : 10% DEGS on chromosorb WHP{80/100) S.S. 2mm(i.d.)x 6ft
Detector : Flame ionization detector

Oven temp. :190°C

Injection port temp. : 230°C

Detector temp. . 250°C

Carrier gas, N, : 25ml/min
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(4) sterol @5y 2 Hghrmeel GLC 414t

EHE  sterol W 54 sterol ol A] 4rEEE sterol & 3% OV-17 column & f#ifd,
Table 1.9 2-& f&ffel A Nif#esyE 2 cholesterol & fiijsled GLC srrsigdch, &
H, &4 sterol A HEES Bshie-S 10% DEGS column ¢ f#R], Table 2.9} 722 {§
fEell Al GLC 4r#frst ot
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Table 3. Contents of free and bound lipids in parts of Panax ginseng C.A. Meyer

(dry wt (V(;)

Sample Portions Free lipid Bound lipid Total
Fresh ginseng Epidermis 1.65 1.21 2.86
Cortex 1.55 0.44 1.99

Pith 1.32 0.1 1.53

Main root 1.60 0.50 2.10

Fine root 2.41 0.85 3.26

White ginseng Main root 1.73 0.55 2.28
Fine root 2.21 0.72 2.93

Red ginseng Main root 1.34 0.49 1.83
Fine root 1.14 0.68 1.82

AREE, BEE, AL M OBENTT SRR 1.8~2.3% W EA kI BERde A9
Hls28lo] ERE Holx grovt 42 thh jidEl fiind viebisich EERE &
Bx 22 fimeldow 1 G sl w0 iR de 2 BEE ek
L HEYY ik A wiseek fiMch kBB 2R kGE Hfst g
7] W ol FhHGERA A HAE Eelv]l Hd K1 /k'/m s Kiﬂs}?ﬂ i 4] 71
2 ol ARl WHAatslA Wab ohuizl Ml el M AFEY MAE FaE ek
Hoh, whebd A& FEROI A 9 o] ik Al o2 A Wi g &‘Jjé’fifwﬁi &
vt WA= ikl W3 F"e AR @Y #ihete ved RS 2o
ERfr A2 #HAR (fine root) o] Wilith(main root) ¥ok £ 1,3f% A= ®-2 ffimel™ o]
= 4 (epidermis) ol A dfulijg (pith) 22 252 JRIFE fidel Folo+ A &R
taso] HIfRZ o2 252 Folx HE s B u A#el AR pErEn o9
& Aol gl A o AL M l.w*ﬂaﬁwl A Hfe] kot Add R
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(2) el NRRGES) #HK

ANEh BeBEASTTS silicic acid column chromatography o 28] Fig. 1 # Zo] s,
WO R sl W, BEsle) RN E 1 SRS HAEY R Table 4 9
okl K, I, RGP RHARES ¥ 60%, HIMETS #9152, BEIRES 4 25%
24 Egelt Efue 2 EE el A wdskoh o)ob e Hile EHV kE H
OB ) WEEEIVE S FEsRdE AT EE Jehyew EEYY HEdx
hx kb Addeh &, hEEE ARe) JhA ol 60% LLLd BAe HddE #R
oo (% 80% LA bol thiflgEolztx & o Htee & EE vehilow i
Tl BT BEARE o) wodm ik S fiRe® o B #REA ole 2%
o} A A& wupel ol fHIHKI ARHEH Skl = JiHel de Aoz AdsH" =
AT Rl A UGS FFE FAAAG 2 fiAlE F column o] F 2l AtbeE
silicic acid o EiESl wet #7b £ A2 FifF=lol ol o BT Bl wEs
tia ARl

=

%e

Table 4. Compositions of neutral, glyco & phospho lipid fractions of the purified lipids in various gainsengs

(%)
Neutral lipid Glycolipid Phospholipid
fraction fraction fraction
Korean ginseng 59.2

Fresh ginseng

— main root 14.5 26.2

— fine root 53.8 15.7 30.5
White ginseng

— main root 63.3 12.8 23.9

— fine root 60.5 13.9 25.6
Red ginseng

— main root 59.5 14.6 25.9

— fine root 54.0 17.9 28.0

(3) Sterol worel srik

emERERf e R E & TLC 2 48 &3 10 Mo spot 7} syiEs] ol BRHEASE
S FISH] FEIE &55, e sterol 3 54 sterol & Fig. 204 i wieh o] 4
#7} 5rEH3l7] @ Eol streaking sted band fko2 FilstEd MBI A ol RE
= BEBIABLE  pet. ether : ethyl ether : acetic acid(80:20: 1)& HMT #FH
#i41} hexune © ether (80 : 20)-& FEAIEE £, %79 e H XRE RolA @k
c},
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. —r . Fig. 2. Thin layer chromatogram of neutral lipids
Diglycerides in the free lipids from fresh, white and red ginseng.

har WA
= Free sterols F: fresh, W: white, R: red ginseng.
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Fig. 3. GLC chromatograms of free and esterified sterols
in Korean ginsengs: (A) fresh, (B) white, (C) red ginseng.
1) cholesterol (IS) 2) campesterol

3) stigmasterol 4) B-sitosterol
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(4) % 9 HHrB) sterol AR R MUK
Bk BeE S PHERRE T EEBIKIESL HAkTES sterol & GLC 2 4riidt &%
Fig. 3 3} zbo] WIZ#eHE =2 {3 cholesterol & ®]#3led 3§ sterol msrel & 4
gEEldem 2 SRS HEY &%, Table59t zgkch FoA RE uls} ol
B -sitosterol o & &o] 714 Wol 49, 86~58, Tmg% 2 A 3 fEe sterol W4 77~88%
2 AARgYPon c}Lo] stigmasterol 24 #16~12mg% o campesterol & 2mg%
A=A & sterol F&ard 4% LINQATH
ojo} 22 M WY, FHHVe] KR HAR —HEIdT, FHHEE £ Ho v
BET LA S el A g HER o {15, iR o EZe] #{ksl 3l
el ok, %$3] stigmasterol @isr2 EBEIREES] o] skl el HEENA A
t g Bl A fEF= wseste 8kt Sl BAHE 2o RIS e R
Ak o2 fiZEe] fEol A2 ¥-& Mm-S Bl MIRE 83 4ol o
- Vel glo), dEEE 9 RS A KRES] sterol 4ol = campesterol o)} £ -sitosterol
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Table 5. Contents of sterols in neutral lipid fraction from free lipid of Korean ginsengs
(Panax ginseng C.A. Meyer)

Campesterol Stigmasterol B-sitosterol
Free Ester Total Free Ester Total Free Ester Total

Fresh ginseng
— main root 0.70 1.46 2.16 4.93 1.75 6.68 25.01 33.69 58.70
— fine root 1.14 1.98 3.12 10.08 1.96 12.04 27.64 29.14 56.78

White ginseng
— main root 0.67 1.22 1.87 2.92 1.50 4.42 20.73 33.86 54.59
— fine root 0.81 1.52 2.33 6.24 1.62 7.86 23.01 30.74 53.75

Red ginseng
— main root 0.47 1.50 1.97 3.88 1.54 5.42 21.67 29.04 50.71
— fine root 0.72 1.50 2.22 6.51 1.55 8.06 22.67 27.19 49.86

(5) Sterylester o} #5i& Ashhle o 1 MUK

Sterylester & o] %3z glt MEBEE-S Table 6 o)A B wle} 7o} linoleic acid(18 :
2)7F #160% ol A= FH Aupabe]l 2wk 1 9o % palmitic(16 : 0), myristic
(14 1 0), stearic(18:0), oleic(18: 1)} linolenic acid(18 : 3) %52 i, =BT 2+
At 1812, 16:0 ANEBEIEES 70% Libe Xste Ao 24 71 #ik Ao &
Mol tfE, B, BERREDDOIM SHFES A} §A180 sterylester o FAI A WA o 4]
2E ARS BdS & A, e R PSS BREEA FgAAT oj:
TLC 2 sr@fsted 92 48 sterylester o Aol ¥R 7z =o] geisiol & Ao
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Table 6. Composition of fatty acids from sterylesters in Korean ginsengs (%)

Korean ginsengs

Fresh ‘White Red
B* Fr* B F B F

14 6.48 7.96 6.38 9.90 7.16 10.22

16 15.55 24.92 18.63 20.69 15.95 26.56

18 4.96 7.05 4.74 7.25 4.74 9.50
18-1 3.80 3.23 3.30 4.12 3.11 7.97
18-2 67.46 51.47 66.06 53.70 67.89 43.83
18-3 1.75 5.36 0.88 0.63 1.15 1.92
* Body
** Fine root
= 47,

T O

gt 9l A E sterol &g U 1 24 987l $lsf 4 neutral, glyco, phospho lipid

2 R 8¥elF neutral lipid B o4 free o} esterified sterol o &af 1 1 A4 &
GLC = ¥z #£43},

1. 60 mg%, stigmasterol ¢] 8§, 93

mg%, campesterol o] 2,17mg% %, F-$i ez v sE FAEC o] ¥

groln}, VLEF wEw gl 7 wkekvl,  Esterified sterol ©f F8 A A HFARS

4 #3%F sterol ¥FL S sitosterolo] o 5

o,

myristic, palmitic, stearic, oleic, linoleic, linolenic acid o) ¢l 2., % 8] linoleic, pal-
mitic acid 7} 70% (Z44¥8]) olAk-& == gt
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