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Abstract: A method of rapid resolution liquid chromatography coupled with quadrupole-
time-of flight mass spectrometry (RRLC-Q-TOF MS) was established to investigate the

distribution of ginsenoside Re (G-Re) in rat various tissues (heart, liver, spleen, lung,
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kidney and brarin) after a single administration by intravenous injection. The biological
samples were prepared by protein precipitation. Chromatographic separations was
achieved on a Supelco Ascentis® Express C18 column (50 mm X 3.0 mmX 2.7 ym) with
a mobile phase consisting of solvent A (0. 1% formic acid in water) and solvent B (ace-
tonitrile) at a flow rate of 0.3 mL/min. Gradient elution was as follows: 0-15 min,
20%-40%B; 15-20 min, 40%-50%B; 20-22 min, 50%-100%B. Ginsenoside Rc (G-Rc)
was used as internal standard (IS). All mass spectrometric experiments were performed
on RRLC-Q-TOF MS equipped with an electrospray ionization (ESI) source operated in
negative mode. The result shows that the calibration curve is linear in the range of
10-20 000 pg/L for tissue homogenates (+>>0. 99), the lower limit of detection (LLOD)
is 3 pg/L, and the lower limit of quantification (LLOQ) is 10 pg/L. The accuracy, in-
tra-day, inter-day precision and recovery ratio can meet the requirements of the biologi-
cal samples analysis. As a result, G-Re could be widely distributed in organizations with
20 mg/kg solution by caudal vein injection, which could be detected in different organs
and distributed mainly in the lung, spleen, kidney and heart. Lung had a highest
affinity to G-Re, which was not easy to pass through the blood-brain barrier and hard to
accumulate. This method is simple, sensitive and rapid, which is suitable for analyzing
ginsenosides Re in vivo.

Key words: rapid resolution liquid chromatography coupled with quadrupole-time-of

flight mass spectrometry (RRLC-Q-TOF-MS); ginsenoside Re; intravenous injection;

tissue distribution

NS ZRHINEHEY B TR Z £ 1
e EZih s E AL . HA. ASTEH
H L E L HA P EEME R FE R
) R B AR — PR TR 2 AT
MW, NS EAF Re &2 AS BATF P FE K
gy B RAF 0P AL BT B IR L B I B
SEDAI, T i O A R R AR TR 928 A AT i
P BE A AP R Y S R TR L, R
HR A Z KT AS B Re RN &
2540 3h 2 ST A HRGE . W, Bae 255 R
ROBARETEEX N2 B8 Re 19 N & 1A
PR HEAT R 25 R R T G-Re 764 ARG Y
FEL Y NS B Rel, H A4k Sk fig ]
AN 2 B Rhl F1 RIL, [ 58 2550 F 71
HPLC-ESI-MS/MS #: M [z G-Re K Bl 3648
Hl 6 AL 432 2009 - AS B
Rg2.20 (S)-A & 2 4f Rh1,20(R)-A\ & B if
Rhl . AZ R F1.3-#kH A2 B8 Rhl filJi A
S =W, AAEY R H HPLC 30 5 K U Bk
TS 3 AR (20,3040 mg/ke) G-ReJq 1Y
M 25 % B A5 R RT3 R B 254030 ) 2 2

WA 28 ) 2 PO RE A G-Reff) 12
SHEE I TR A THEBRIEA B 2 1F 1
LI IS L S BU5 45 32 B L
FH A IEIAF DI A S A Re 0 (Lt
RERR ATV PR

OH

0
Ho/omo |
H OH |

OH

HO™ >
%
HO 0O 0O
HO OH
HO :
JHO

1 ABEH ReMLZEEHK

Fig. 1 Chemical structure of ginsenoside Re

CysHs5013
i E946.5501

H AT NS 83 00 i 2 % F = 8507 Af £
T SN G I (HPLC-UV) ¥ . (5. 3% J7 3= 11 40 #F



528

it i 2 4

H37%

B[] R O A BT A )RR AR B R
30 minlh . HOB T A AR S R TR T
Pede 2, 5 m 105 I o A B R R O L VROR
TR WA BRI S DL R R B BRI
PRI E AR A . A3 B DR A - Y A
FFRAT B H] 5 3% (RRLC-Q-TOF MS) i 1E 2
P EE YR 2 U B AR R B s B T A
VPSR 0 T A o TS A0 L W
LiE RN S WA TV I = R e I |
(g 55 s () B 2. 7 e R AR DRI
3 A, AT B 0 R g AT . 5 W R
HPCL-UV b, 1% 07 ik A W6 ir . & R
P L B L o BT R PR AR AL R
B4 m AR YRR S AT R B Bz
T2 s AR AL 2 L 251 B ) 2 S A
ﬁﬂ:g_ﬁ[lll?.w 21]O

ARBFFE LR H RRLC-Q-TOF MS #: % %8
KB T 5 NS A Re S5 0 41 8050 A 45
fiE 3% HL AT % g M | 2k MV R B ARG T B
35 U A B BT S 3R G T R R R M 1
FHRG RS IFRFH NS BAT Re B g
Hefil

1 SKIGHERS
L1 ESHA

Agilent 1200 & %] RRLC % %4t . Agilent
6520 Q-TOF Ji 1% : 35 [ Agilent 28 ] /% 4 »
BeA ESI & 7R A Mass Hunter 2045 4 3 &
45 WS2-261-79 B HL HE /K ¥ 46« AL 5t K%
BEoE 028 T 77 s 7 0 O 0 L.
Eppendorf/y &) 7= i s DY S89- [1 B dy 3l 3 35 57 3%
BL T R 2 LR W R B 03 A BR 2 1 7 il 5 B AR
IRVKAE . 22 B Thermo A ) 7= s MTN-2800D
AU« R e B8R 2E T AR A PR w7 i

ANZ B A Re Re brifE i (635 29, 4l fZ >
98%0) : W [ MR 2 252 B s LN (TS50 « 56
[ Tedia 23 ) 7= s R (435 20 : 2 [E Sigma
O8E) 7 s M2l K iy 38 B Millipore 2% W] 1)
Milli-Q R Gl 15 .
1.2 ZWEH
L2.1 8% % fF
press C18 HPLC &% ## (50 mm X 3. 0 mm X
2.7 ) LA A o 0. 1% RRE HE K

Supelco Ascentis® Ex-

B N 2 s B EE Ve :0~15 min, 20 % ~40 % B,
15~20 min.40% ~50%B,20~22 min.50 % ~
100%B,22~25 min. 100 % B; ¥ & 35 C; i
0.3 mL/min;##E&E 5 L,

1.2.2 FUif et miss i g il sl <
IR EE 350 C L, TS 9 L/ min, 8% K&
276 kPa, B4 E 3.5 kV, 2Uf# R 175 V,
HEFLHL R 65 VL S El m/z 50~1 000,
ARt T o 08 P 80 9 R ARG I T B

1.3 RRECH ARG E

1.3.1 ARUEE WA NPR IS WL H O B PR
B 1.00 mg N2 B A7 Re brfe dh . FHH B A B
% 1 mL, B BU N 1 g/L By BE 2K 5
P I A B L B R 1.10,100 mg/L Y TAE R .
PRI 1,00 mg AZ B Re drifEdn . FHH
PEE A2 2 mL, BCHIBGHRE N 0.5 g/L R
W

1.3.2  Fruephzemzdl 23 n 100 pl 25
PN RO = N (DR B 7 e
1.5 mL Eppendorf 4§ /1, [n] & AN FE o A
AR i NS A Re, BE i B B2 2 501 ok
10,20,50, 100, 200,500,1 000,2 000,5 000,
10 000,20 000 pg/ L 1) F 5 4R HE s A0 pL
1 g/L AZRBAH Re fE R NbR . I BAEIR S . 7
HA 300 pLL FEE 5 min, 213 000 r/min &
> 10 min, B EVE W s 28 0. 45 pom S8 ARG 38 L 3F
FERI . DLAZ B Re W JE M AL PR 2. G-Re
5 G-Re iy 1 LA (A/AD AR FR v, 0F
ATERAE I T L 2 Wl A 1 T 4%

1.3.3 ZhPscs 25 i Wistar KR &
(200 £ 30) g, ¥ & #&HIE 5 . SCXK-()
2011-0007 , gy KLY il i A R =) sh 9 b
AL, FEARHEIRBE T G (50 100 %0, i B
(2542) C,12 h B &G & HE K, 555§
£ 12 h,

13,4 FERIRESHIS ¥ 25 HRRBEL
G305 AL Hop 1 2R s o BRAL LAY 4 A4y
JITE R Bk 1 4 20 mg/kg N2 B H Re. 1E
0.5.1.2.4.8 h J5AbZE O JF 9L il L L G
SEME AR o DAZE IR K Wk o BRI 0T o 5 0 - IR R
Fbl s 5P 45 L4 A AR R K, vk B AT 3K
BT UMY 4 C R A A L HLN L L3 000
r/min #.0 10 min, EER THTHLN G T



SE6I ERRMGSE o0 e PR ROR 3 - DU R AT IR I B AR 2 R Re 75K BRUA A Y 43 A 529

A1 mL B EE L 5 7€ 5 min, #8875 B f# 15 min,
% %2 1.5 mL Eppendorf % P . & T 1 & i 14
4 °C R R IR O AL . LA 13 000 r/min B0
10 min, JLEVEW45 CF &K T, 1 B4 FE
FIA 10 pL 1 g/L ASBAF Re WARE R I
HMERZE 1 mL, fil B E R 10 mg/L %
% 0.45 pm JEREEUE BT 4 CCUKEE bR

2 #ZR5iie
2.1 TRUEER

AR SR04 fils i 4 21 0 3 A el 8 25 00 1 1
BT HEE TR E S TR 2, i st

Intensity

M

T
0 5 10 15 20 25 30
fr/min

Intensity
6.956

T
0 5 10 15 20 25 30
fr/min

s A S L s A AR )
FNFR P 5 A5 300 G B 1 i B CTIC) 42 HU e
T B (EIC) 1 45 25 J5 A [m) sF (8] J0) 45 /9 0 3%
& A B 2R eb B 5 9 ISP B AS T P B
FNBR P I 5E B P R s 7E 1. 2. 1 F0
1. 2.2 W5 F . G-Re M5 G-Re 1 {& & B
[a] 4%k 6. 956 min 1 13. 410 min,
2.2 ZMESEERAR

R B2 2 A 1 2 Pk 3 R R0 v o i £k %) T
F 1. ATLVE M Z T &ERR R >
0.99). Lk S/N =3 i1 5 J5 ik 1Y f A ) R
(LLOD) % 3 ng/L.

Intensity

13.410

Intensity

T
0 5 10 15 20 25 30
fp/min

a2 R BURMNE S & F 3B b M2 HHZUPIMA G-Re 5 AR YR &8 7 A
c. G-Re HY4RHUES T I s d. A b3 B9 B LR 7 0

B2 SHEFEXT, KRMEALR

IEBETRE
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