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Abstract

This study was done for the determination of ginsenosides contents of Korean ginseng and ginseng products as well as the
development of analytical method for ginsenosides. It is known that perfect segregation of ginsenoside Rg and Re is not easy,
but in this study almost perfect segregation can be possible by the control of concentration between acetonitrile and water.

Among Korean ginseng, ginseng powdered tea and red ginseng powdered tea, the highest ginsenosides content of sum of
each 7 kind of ginsenoside was found in red ginseng powdered tea as 23,211ug per 1g/dw The ginsenoside content of ginseng
powdered tea was lower than red ginseng powdered tea as 15,217ug per 1g/dw Total ginsenoside content in the root of
ginseng was 29,268ug per 1g/dw Each amount of ginsenoside contained in ginseng powdered tea and red ginseng powdered
tea was in the order of Rb1, Rc and Re, but ginsenoside content of ginseng root was in the order of Rb1, Rgl and Re. It was
shown that there was difference in constitutional element of ginsenosides in ginseng powdered tea and ginseng root.

Key Words : analytical method for ginsenosides, ginsenosides, korean ginseng, ginseng powdered tea, ginseng root.
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Q4 ((Panax ginseng C.A.Mayer, Araliacea)2 2
7t ate] &8s thdA REEAIAY s32EA LEuets
Bl st F=, obrol FEAHo| BastL lh(Lee
2003). 49 F8 FAAHEOZ = WA &Y
ginsenosides& H| &3 H|GRAIE U A Q] S =222
A polysaccharides, phenolic compounds, acidic
polysaccharides, peptides, alkaloids, amino acids
FE=A ol B HATHE 1985, Matsuda et al. 1987,
" 1996). 53] Q4tels e oke|gAERE U
A2 (Ginseng Total Saponin, GTS)A 2o thgk ah4
Hol glom AHRlo2 AFol7 oug Zou} dE9
7H8/301 2L (Figure DA YeRE AAH triterpeneZ
A& Ak R1, R2, R39| Ao Bir} Agst =
= 7HA2 Slth 1996 AjHitt 5-(Shibata 5 1966)<
skl =Yl Q= WFAE chromatogramol A Rf
Z+e] =22 ginsenoside—Re(Ra), ~Rbl, —Rb2, -
-Rd, —-Re, -Rf, Rg, Rhatx WH3s}4ith Ginsenoside

+ 20(S)-protopanaxadiol (PPD, doil#l¢] Rbl, Rb2,
Re, Rd59 )3 20(S)-protopanaxatriol (PPT,
triolAl Re, Rf, Rge% ML= oA Qlr}, Abxd
= A9, a3k ASA, AFFEA, ekl AyokA ¢
HHALA 2 o]-§E] o] grom T GTSY YA WA <]
750l 3t A7 ueHA JYEe] I Axt wetgd
A 4 Lol A F9 715730 EAHI Uthlee 5

1998, Hasegawa 5 1997, Kaku % 1978, Shangguan
= 2001). E3 39, FHLW Zg welzy zen)
& PPTE EYUS Ad5A171A PPD\—L; S 75t 7]
< dganst e Aol E1HAHLui & Staba
1980). °o]A ¥ ¢l4te] Faory] &4g4E<l GTSE thid
o7 o] &= Fasgt Edolgta & £ 9k A, QA
of &= 30% °l4 9 ginsenosides”}t —‘J_—ZH 3 1
(Shangguan 5 2001) H|% IEz}oju] Z287} tfokFst
ot B0l 22 EATFE 71Al oY F9 ARE o] A3}
7] W&ol ZH2ko) AbxdS At Eelstn Asls
T2 o2 Hol . EHAHoZAHE TLCH
(Shangguan & 2001, Lui & Staba 1980), GCH
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Glc; g-D-glucopyranosyl, Xyl; g-D-xylopyranosyl, Ara(p); a-L-arabino-
pyranosyl, Ara(); a-L-arabinofuranosyl, Rha; g-L-rthamnopyranosyl Name

Aglycone:20(S)-protopanaxadiol

Name Rl R2 R3
Ginsenoside-Ral ~ -O-GlcZ-Glc ‘H  -Glcb-Ara(p)i-Xyl
Ginsenoside-Ra2  -O-Glc2-Gle -H  -Glcb-Ara(p)-Xyl
Ginsenoside-Ra3  -O-Glc2-Glc -H -GIcS-Glc3-Xyl
Ginsenoside-Rbl ~ -O-Glc2-Glc -H -Glcb-Gle
Ginsenoside-Rb2 -O-Glc2-Glc -H -Glcb-Ara(p)
Ginsenoside-Rb3  -O-Glc2-Glc -H -Glcd-Xyl
Ginsenoside-Rc -0-Glc2-Glc -H -GleS-Ara()
Ginsenoside-Rd -O-Glc2-Gle -H -Glc
Ginsenoside-Re ~-OH -O-Glc2-Rha -Glc
Ginsenoside-Rf -OH -O-Glc2-Rha -H
Ginsenoside-Rgl -OH -O-Glc -Glc
Ginsenoside-Rg2 -OH -O-Glc2-Rha -H
Ginsenoside-Rg3  -O-Glcz-Glc -H -H
Ginsenoside-Rh1 -OH -O-Glc -H
Ginsenoside-Rh2 -O-Glc -H -H

<Figure 1> Chemical structures of ginseng saponins
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1. BEAR

olAte] EFA|FOZE ExtrasyntheseArte] AF
ginsenoside Rgl, ginsenoside Rb2, ginsenoside Re
4 ginsenoside RA9) 4FFE Y& A oA ¢ dted

AHESFY, ESE ZF7HY] ginsenoside® 1~2 mgl 2 F
23 5 5 mL9 vialdll Y1 ethanol 2 mLE #7138 43
Al#A ginsenoside®] EEENS WEUT. FE&0 ¥
HPLCo| AH&-3t &= 55 ¥ HPLCE Al9& ARS-RiTt,
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2) & 4kt
4 AR UM AFGFAFAKSE HA &
Aol A Azgt Aoz ti7t AW Wstyol A FLYstqict.,
A=Fsto] vialoll @3 ethanol 5 mL

E A7t 40TolA 6087 253 AHgt & 1083
10,000 rpmo 2 ¥4 Eelste A5 20 4LE A
HPLCol 3ttt

SAabe e 4k AFY A SlALe A Al 2T Ao
2 i AW WSO A FYen 1y SARE 1.0

i I ethanol 5 mLE 3748l 40
TolA 6083t 257 AHE 3 &, 10&3F 10,000 rpm
o2 A4 BIsle] AT 20 uLE A HPLCH FY3st

3. AEEH

1) HPLC] 93t ginsenosides?] 4

SHAF QlAF B QXA E £9) ginsenosides?] BAIX
A& the3f vk, HPLCE HITACHI 655A-118 A3t
don #&7]% SHIMADU SPD-10Avp, A&TAL
208nmZ 4359t columne GL ScienceAtd
Inertsil ODS—3v(5 um, 4.0 % 250 mm)S AH&-5}51oH

<Table 1> Gradient mode for ginsenoside determination by HPLC

Time (min) Acetonitrile (%) Water (%)
0.0 18 82
30.0 18 82
70.0 50 50
70.1 80 20
80.0 80 20
80.1 18 82
95.0 18 82




3l 22]Me (A): acetonitrile, (B): water& A3}
, el 242 A/BY 3} gkl ofgt gradientH-& QI
StAtHTable 1). +£2 1 mL/min, column 2%+

30T, chart speed= 2.5 mm/minZ AA s},
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2) Liquid Chromatography— Mass Spectrometry
(LC-MS)°] 93l ginsen—oside 54

279 ginsenoside? %42 Finnigan LCQ
Advantage MAX% 9 Liquid Chromatography—
Mass spectrometry (LC-MS)(Finnigan, San Jose,
CA)ol met HAsHTE 28 column Inertsil
ODS-3v (4.5x250 mm, 5.0 ym)E AMEstAod §4
2 0.75 mL/mine2 2Aslrt, ®§F &g Lt

2 B4 2748 A7) HPLCY| 93t ginsenoside®t &
AE8FtE, Mass® &AL positive ion
mode (MS+Na)®2 Z A s, £ mass
spectrometry®] &7 o5 o] A5Gt flow
source voltage, 5.5 kV; source current, 80 pgA;
capillary voltage, 27 V; tube lens offset, 45 V;
multipole RF amplifer, 400(Vp-p); spray voltage,
5.3 kV.

Q3 L.
a4t e

3) fﬂi"’:} 4 d4F Al1EY ginsenoside A HH

¥ ginsenosidesE (Table 2)9} #2 =72
=4 3}01] A2 Z+7+9] ginsenoside peak WH
HITACHI Chromato—integrator D-25002.8 &4
Aot EFAE9) ginsenosides T} WAL F3)] Z+
o] AL zstgTh b AN olAto] 2EE
HPLCE HAeli 9o WS EE 7
2+7+9] ginsenoside &S A&

NRSEEE R

Fresh Ginseng Roots

0 20 40 60
Retention time (min)

<Figure 2-A> HPLC chromatograms of ginsenosides in an
extract of Fresh ginseng. Column; Inertsil ODS-3v (5 um, 4.0 x
250mm); column temp, 30°C; mobile phase; gradient mode of
acetonitrile:water detector; UV at 208nm; flow rate; 1 mL/min.
Peaks: 1, Rg1; 2, Re; 3, Rf; 4, Rb1; 5, Re; 6, Rb2; 7, Rd.
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EZAE9 ginsenoside Rgl, ginsenoside Rb2,
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A7 Rgl, Rb2 ¥ Rd: 31.3~58.2 ng@ oLt Ret
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2. St=4 Qe # B MR}, BEY SHRte HPLC
chromatogram % ginsenoside 843

<Table 2> Individual ginsenoside content in three Korean
ginseng amples

Ginseng samples Rg; Re Rf Rb;
Korea ginseng tea® 834412 1,942+11 2204 5,136+94
G.4D 12.8) a 33.8)
1,391+21 1,558+34 6040 10,840+505
(6.0 ©7D 2.8) (46.7)
resh ginseng roots® 1954+34 855+1 403+6 3,877+22

(22.1) (X)) (4.6) 439
Ginseng samples Re Rb, Rd Total
Korea ginseng tea® 4,705+137 888426 1,492+14 15,217
(30.9) 6.4 (C2))
Red gineseng tea®  7,1884272 1,058+138 572+ 14 23211
31.0) 4.6 (2.2)
Fresh ginseng roots® 1428+19 270+4 52+10 8839
16.2) (GY) 0.4

2 Values in g g/g +SD of dry wt; P values in y g/g +SD of fresh
wt; n=3; Re is expressed as the content of Rd, Rf is as that of
Rgl, and Rb1 is as that of Rc; parenthesis is expressed as the
percentage of individual ginsenoside to the total ginseng

Red gineseng tea®

Korea Ginseng Tea

0 20 40 60
Retention time (min)

<Figure 2-B> HPLC chromatograms of ginsenosides in an
extract of Korea Ginseng Tea . Column; Inertsil ODS-3v (5 um,
4.0 x 250mm);column temp, 30 =C; mobile phase; gradient mode
of acetonitrile:waterdetector; UV at 208nm; flow rate; 1 mL/min.
Peaks: 1, Rg1; 2, Re; 3, Rf; 4, Rb1; 5, Rc; 6, Rb2; 7, Rd
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Red Ginseng Tea

0 20 40 60
Retention time (min)

<Figure 2-C> HPLC chromatograms of ginsenosides in an
extract of Red ginseng tea. Column; Inertsil ODS-3v (5 ym, 4.0
x 250mmy); column temp, 30 °C; mobile phase; gradient mode of
acetonitrile:water detector; UV at 208nm; flow rate; 1 mbL/min.
Peaks: 1, Rg1; 2, Re; 3, Rf; 4, Rb1; 5, Rc; 6, Rb2; 7, Rd

<Figure v A4, B oxHB) Y 2
ZHO) A F&3 FE25Y 43FS HPLCE

chromatogramo|tt. (Figure 2)°lA & 4 U5=0]
29] 943559 chromatograme A patter
7RA A Q1AL F 83t Peaks TEF7F A&

o] Peaks FA3}7] ¢ste] LC-MSo] 23t AzFE
& o] g3t 7}7H9] Peako] dydte upAAd]
[M+Nal+& (Figure 3| Ye%ict. HPLCY peak.
1o #gst= [M+Nal+7F 823,49 Z& Eo} peak, 19]
[M-Nal+2 800.47} #t} Wan 2006, Xiaohui 5
2005, Fuzzat N, 2004 59 dFolA ved
ginsenosided HO}E peak. 12 ginsenoside Rgl2 2
FAHAYE A4S ¢ 5= Ao 22 WY Lo g peak,
2([M+Nal+=969.4)& ginsenoside Re, peak, 3(
[M+Na]+=823.4)2 ginsenoside® Rf#], peak.4(
[M+Nal+=1,131.5)& ginsenoside Rbl, peak.
5(IM+Nal+=1101.4)+=
6([M+Nal+=1101.5)2 ginsenoside Rb2, p.
7(IM+Nal+=969.5)2 ginsenoside RdZ &I},
T3t ginsenoside Rgl¥t Redl £+ of¥ty U&lA
d oY (Zhang 5 2003) 2 AT A A&
acetonitrile®} water®] &= ZA¥ 93 F ZAS

48] Zelske slo] 7hssiAl =]l

o °
P ook

m o® N mo ofd roh mx
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LI J}L

ginsenoside Rc, peak.

3. oimdt Qb B QIMXL 3 22 SR 2| ginsenoside
EE

(Table 3> gta4t QA &2 4bah 9 2 3
%9] ginsenoside &&gFoll thal| A =AM Ao|t}, 7EF 9
ginsenosides @&o| 7} w2 Aol Y AR 1
g/dwq 23,211 pg ETFES] et 3 T
£ 1 g/dw & 15,217 g2 T4} vlwste]
of 5S¢ 4 Aok 3, QakPol= 1

<Table 3 > HPLC analysis of standards: retention times,
minimum detection limits and test for Linearity

Compound Retention Detection Linearity
time(min) limitY (ng)  range (ng)
Ginsenoside Rg; 41.11+0.15 31.3 072000
Ginsenoside Rc 54.48+0.39 182.6 072000
Ginsenoside Rb, 56.34+0.11 33.8 072000
Ginsenoside Rd 58.82+0.05 58.2 0.1800

@Linear plots of concentration versus peak area in yV; n=3;
12 =0.99 for all compounds
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<Figure 3> Mass spectra of ginsenosides in Korea ginseng by
LC-MS. The protonated positively charged molecular ion peaks
are designated by [M+Na]+
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