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[ Abstract ]
body weight of 62 kg was orally given 2 g (equivalent to 4. 30 g of red ginseng) of red ginseng water extract. Then, the urine samples

Objective: To study the urine excretion of ginsenosides from red ginseng in man. Methods: An adult with

were collected at 0-3 h, 3-6 h, 6-12 h, 12-24 h post-dosing, respectively, which were analyzed and identified for excreted
ginsenoside and their metabolites by ultra-fast liquid chromatography coupled with MS/MS method and comparison with standard
substances. Results: In the excreted urine during 24 h post-dosing, 3 aglycones namely 20 ( S)-protopanaxatriol, 20 ( R)-
protopanaxatriol and 20 (S )-protopanaxadiol, and 7 ginsenosides namely 20 (S )-ginsenoside-Rh, , ginsenoside-Rd, ginsenoside-
Rk;, ginsenoside-Rh,, 20 ( S)-ginsenoside-Rg,, 20 ( R)-ginsenoside-Rg; and ginsenoside-compound-K were detected and
identified. Conclusion: Some prototypical ginsenosides and their metabolites in red ginseng could be excreted by urine in man.
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ERETTE . TSR (10 kg) I kHE
B3 U, BRSO L, B4 by AORIRIGE, WV
A THE 4. 65 kg

XA S IF(G) : 20(8)-G-Rh, (1), G-Rd (2).
G-RK; (3) G-Rh,(4) , 20(8)-G-Rey (5) . 20(R)-G-Reg

5 R=¢-OH
: 6 R=4-OH

(6), 20(S)-JHAZ =RE(PPT) (7). 20(R)-PPT (8)
C-ILEHI(C)-K (9) F120(S)-J5AZ —EE(PPD) (10)
AAAINL 2 A S BB Rk
B, S 2RO (- B (LC-MS) I ok
T 98% o VAL 10 A0 R PG~ A A LT 1

7 R;=OH, R,=a-OH
8 R,=OH, R,=$-OH
10 R;=H, R,=a-OH

B1 10 xR (R ORIDS /KRN R KT ENE XL EY) K5

LC-MS 22 51| Z, Ji§ F1 B i ( Fisher Scientific Inc. )
OFEAE] L AR B (R AR R R ) 5
4fi7k (18 MQ/cem) AR s 55 =5 A Milli-Q Advantage
A10 (Millipore, Billerica, USA) |7k #L B #il; HPLC
Y501 2. B (Sigma-Aldrich 47 .

2 7k

2.1 gk SRk At

WA Coe 184 2l Waters ACQUITY UPLC®
BEH Shield RP4(100 mm x2. 1 mm, 1.7 pm); FiE
Waters ACQUITY UPLC® BEH Shield RP,, VanGuard™
Pre-Column (5 mm x2.1 mm, 1.7 wm) . stk
0. 1 mmol - L™ BARREKIEIR (A) FIZHE(B) , RIS
FEVERL T 20, BREEVENE (0 ~4 min, 72% ~67% A;
4~6 min, 67% ~61%A; 6 ~6.1 min, 61% ~58% A;
6.1~13 min, 58% ~53%A); i} 0.4 mL-min~';
FEWR R 35 °C 5 HEREIARUR 2 pl,

S SE: SR EN 3 Lomin ™' U
S PHE N 10 Lemin ™5 A F A 10 Lemin ™'

P2 FUMBER IR 2 300 °C 5 s A TRE 250 °C;
B s -3.0 kV; RIgsH R 1.80 kV, HLEg
oS B R, s R, JHir AN
2 I o Wa il ( multiple reaction monitoring, MRM) ,
TEREI ) 10 G W) S P FRHh  < (digoxin )
9 MRM g5~ . i B i 1] (dwell time) . Q1 F1 Q3
AEH . fE#EAER (CE) W& 1,
F1 WER 10 N =GEES R AR (IS ) BIERE MRM S$4)
1/ MRM e (m/z) Wi Q1 AE Rl Q3 BE

A R/ & AR WY
e ERE T T oms Vo VW

20(S)-G-Rh;, 4,984 637.4—475.3 68 19 24 3B
G-Rd 6.210 945.6783.4 68 5 38 39
G-Rk; 8.081 679.4-619.4 247 25 19 3l
G-Rh, 8.391 679.45619.4 247 25 19 31

20(S)-G-Rg;  9.672
20(R)-G-Rg;  9.970

783.4—621.3 247 24 32 30
783.4—621.3 247 24 32 30

20(S)-PPT 11. 126 475.4—-391.3 247 10 30 43
20(R)-PPT 11. 416 475.4—391. 3 247 10 30 43
G-C-K 13.297 621.5—161.2 163 32 21 30
20(S)-PPD 17. 550 459.4—-375. 4 497 5 30 41
digoxin 3.080 779. 4—0649. 3 68 5 33 3]
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FE BRI A 10 %) BE i 25 &, 40 kS %5
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2.5 MRS

JEAEN(62 kg (R, 55, 55 %) RS4RI
P12 g(MHHT4.30 g 212), RIEIHAAEO~3, 3 ~6,
6 ~12, 12 ~24 h WERIRWK, IRIRZLIE)S, IMAEE-
CHE D) PLEEs a, W BT —PAB T
3 HBRELW

3.1 @igfrh

TEVEE R OIE AT, 10 PASRERAS UM
PRI 25 2 O £ B IR TE] DL 15 MRM 13 2 7R 9
PERION I, FIRZLZ K S )5 45 I ) BEIR
RS 10 AMEA P MRM P35 LI 2.
3.2 ANJRWP 10 D ASRE R & i

N HARELZ 7K 3 BU) I 45 Ik 18] B bR i REAG
FIE 10 MEEYRI R SR AR 3,

x2 BFNIWHHNRREHZNEEEEMEEERE

ng-mL ™!
i/l HEIE 4R r Lt i) T R A TR
20(S)-G-Rh, Y =0.085 4X +0. 066 5 0.999 1 5 ~2000 0.21 0.63
G-Rd Y =0.056 8 X +0.201 7 0.998 1 5 ~2000 0.32 0.96
G-Rk; Y=0.0426 X+0.123 9 0.997 6 1.25 ~500 0.41 1.23
G-Rh, Y =0.072 4X +0.205 6 0.998 2 5 ~2000 1.12 3.35
20(S)-G-Rg, Y=0.058 3X +0.081 4 0.999 5 2.5 ~1000 0.28 0.85
20(R)-G-Rg, Y=0.121 5X +0.040 9 0.999 4 2.5 ~1000 0.25 0.76
20(S)-PPT Y =0.067 3X —0.094 8 0.999 2 1.25 ~500 0.38 1.15
20(R)-PPT Y=0.112 0X -0.082 1 0.999 4 1.25 ~500 0. 40 1.21
G-C-K Y =0.085 6X +0.210 3 0.999 7 2.5 ~1000 0.57 1.70
20(S)-PPD Y=0.082 1X+0.136 0 0.998 5 2.5 ~1000 0.51 1.54
1.0 .
R (5) . ] NRFO-3h 3.5 F 20-GRhy | G-Rky | G-Rky JJREE3~6 h
0.8 3 20(5)-G-Rg3 3.0 N /
0.6F— 0 20(5)-G-R 2.5
04 — (5) (?o y S)_SST 20 20(5)-PPT 20(8)-PPD
R —_ . 20(R)-PPT
= (5) Il / Y ZO(R)(-}PETK }8 \ I/ G(C) .
0.2 —_— 5 M / 05 it VN
0 1 1 1 1 1 T —_— 0 I I I I 1 L T | | | | | | |
0 25 50 7.5 10.0 125 15.0 17.5 0 25 50 7.5 10.0 12.5 15.0 175 0 25 50 75 100 125 150 175
t/min t/min t/min
BI 20-aoriy Nbe-12h g 20-ORYy NJRFE1224
351 i
(. GRa 30b G-Riy 4
4 === || [GRk3 Gy 2.5z, | G-Rd
3 / 20(S)-PPT 20F / 20(S)-PPT
5 ] G-C-K 15k \ ZO(R)-?P‘T
1 10} Sy )oK
0 1 1 1 1 1 1 - 0.5F
Ot 1 1 1 1 1 i
0 25 50 75 10.0 125 150 17.5
0 25 50 7.5 10.0 12.5 150 17.5
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%3 AORLSARRAESMARRER 10 MLAMHLH SR (x5, n=8)
ng
VA izl 0~3h 3~6h 6~12 h 12~24 h

20(S)-G-Rh, 34.17 £0. 68 29.98 £0.59 114. 80 +2. 27 57.20£1.13
G-Rd — — 40.94 0. 81 17.06 £0. 34
20(S)-G-Rgs 14.31 £0. 28 - - -
20(R)-G-Rg, 12.18 £0.24 — — —
G-Rk; 16.52 £0. 33 27.85 £0.55 28.84 +0.57 22.55 +£0.45
G-Rh, 32.36 +0. 64 51.39 £1.02 52.04 £1.03 38.72 £0.77
20(S)-PPT 5.50 £0. 11 15.73 £0. 31 10. 19 £0. 24 —
20(R)-PPT 5.87 £0.12 20.76 £0. 41 — —
20(S)-PPD — 66.47 £1.32 — —
G-C-K 8.52 +0.17 8.43 +0. 18 51.24 £1.02 50.55 £1. 16

T —FoRRm.

4 itig

FENTIRET 2K SR B I 24 b HESE % bR
RERIINE] 10 A S =ik &9, HAb2= 454 0
B, fba2. 5. 6.9 10y R GR I I =
w, fEAY 1, 3. 4. 7 8 Jy = IR I B =k
23R 10 N, B G-C-K FE41 2 K $2 L
ARSI, HAh 9 MAS =R A WELS
IKEEEUY O i AE, RAE I, AT SE R AR
ANREHERR E AR HEA s 2 A S A AR AR
e, . CAEWRER, SEZIE TR G-Re
(200 mg) , 7EPRIE AT I JFIE AL A9 G-Re [ H:
R ™= ¥ G-Rg,. G-F,, G-Rh, fil PPT"*' i 1]
G-Re fEARNHT A R G-Rh,, J5 3 2 JRBCHEME . E
B G-C-K {5 AEN A S BH WIRNRE =, 7
RPN ™ A, SR WCHE M #E 7R N ARHEE 1Eh
G-C-K sy B4, 7T RBALHE i AL Ik 30 g =
# G-Ra,. G-Ra,. G-Rb,. G-Rb,. G-Rb,. G-Re.

HO
HO.,.
HO
OH .
HO.,. G-Ra,: R;=H Ry=ara(f)(2—1)xyl
H G-Raz: Rj=H R,=glc(3—1)xyl
HO o

Y G-Rb;: Rj=H R,=glc
> G-Rb,: R=H R,=ara(p)
G-Rb;: Rj=H R,=xyl
G-Re: R=H Ry=ara(f)
G-Rd: R=H R,=H
Q-R;: R;=Ac Ry=glc

G-Rd. Ti¥¥Z 2 15-R, (quinquenoside-R,, Q-R,)'*""
LB ARSI A3, WK 3. B, G-C-K w]
B LUK 0 A I 245 B H BRAE R o o RS PRI SY
FW, G-C-K REsa i el i i 0, B4
P, BEAEE LR AN B A . RAFIERS, 2
SRR T B AR AT 25 0 R, DR I
X TE H MBI 75 R F A5 R A2 1T 2 B BLAT I g
PER™ sesh — )y E R, 405 2Rk
ZEH ) — B FE, AR T A [ — R
G-C-K, i Mm 25k BEde s, Hir R HEER; 55—
Jr R AR G-C-K MR L1 5 2 1F, WAL
LB REATEY . G-C-K 4kZ0K s C-20 Hy7%
BE3E, AR 20(S)-PPD | 20(S)-PPD i1 f: A
WRE R

TELL 5 =R RR I =R h, U1 G-Re, G-Rf,
G-Rg,. G-Rg,. G-Rh,, — - %1} (notoginsenoside ) -R,
IR, " SER G K e, fR PPTY €20 2
5484k, PPT ££4E 20(S) -PPT F120 (R ) -PPT ~-ff

G-C-K

20(S)-PPD

B3 AShaaeRily G-C-KHEH
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