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[ Abstract | Objective; To develop a sensitive and reliable ultra performance liquid chromatography
tandem mass sepctrometry ( UPLC-MS-MS) method for simultaneous determination and pharmacokinetics of gallic
acid and paeoniflorin in rat plasma. Method: Following a protein precipitation with acetonitrile for plasma samples
after iv Paeoniae Radix Rubra extract to rat. The analysis was achieved by BEH C;; (2.1 mm x50 mm, 1.7 pm)
column and the mobile phase was consisted of acetonitrile and water ( both 0. 1% formic acid included) follow step
gradient elution. A TQD tandem mass spectrometry equipped with electrospray ionization source was used as
detector and operated by multiple reaction monitoring ( MRM ) negative ion mode of the transitions m/z 169.0—
125.0, m/z 525.1—449.1 for gallic acid and paeoniflorin, respectively. Result: Good linearity was achieved
with concentration over the range of 0. 056-41.2, 0.36-265. 1 mg L' for gallic acid and paeoniflorin, the intra-
and inter-day precisions were lower than 10.5% , while the low, mid and high concentration levels extraction
recoveries were 87.5% , 103.3% , 89.5% , and 88.5% , 105.0% , 107.4% for gallic acid and paeoniflorin,

respectively. The MRT of the two compounds were all blow 37 min in rats. Conclusion; The method was proved to
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be suitable for the pharmacokinetics of Paeoniae Radix Rubra extract, which offers advantages of rapid, high

sensitivity and selectivity.

[ Key words |

WEFIRNA IS TR, BAIREIEY, "]
T IAE T R SRS Y R B BUR DTN
TR 4 2 B2 B R L AT O R
LSRR ST AL B W AT 2 PR AT R 2
ke ) AR rh B A e B, HLA 3 AR LR BT
TEBRAE L [R1 RE 4 5 e R B0 ik, 18 ek Bk it -,
PavE oI Bem . KA B ER YA
Paeonia lactiflora Pall B )I| 3} A Paeonia wveitchii
Lynch (AR, PEOR v BOE , IFIF 28, BAT 1 A
I HCRS R Z B RE , 2 TR YT IR B R B H R
g A M 9 28 PR O L Bk AN O O o o S
JE L R R A A EE TR A, AT
HHERER3.5% ~7.9% , LAME 22 o 0 58 % 1
HNEEABE TR B 78R P ER L BETRFE
LB A 0 o A58 LA AR AT 52 300D v 1 48 B 1 18 20
BeB MR ANAT 251V S B 58 X 42, < ) JH i
A 3% - R I 5 3 (UPLC-MS-MS ) [m] iR A& 0 K B il
KB TR AT R PR E | R B o A T
2, A HE ST R Ty 2 T T R B Ik T S A ) 5
IR AT IO 2540 3h ) 2 BF 5, D9 F 5 A AT 1R AR
FH LA e R 17 245 2l 2 Bk 50 2 4t S92 36 A 4
1 ##

L1 U B WO (03 03 - = o DU 90 AT o 35 15k
(3L [ Waters A 7] ) , Allegra 64R Y vy 3 2500 L
(3% HE Beckman Coulter 2 &]) , ZH-2 RUIH HER & 7%
(KA HLAR AL AR T ) , MTN-2800D 71 % e A3 (K
AR ZE R A WD) o

L2 i 5182y S| TR IR (45 110831-
200803 ) A7 24 X B dh (415 110736-201136) | &
HEZ X IR (4L 0752-9605) # 0 [ w1 £ 25 i
K g 5T B , 43 O (2 E Merck A H]) , HARAH
VX SR o3 B 2 5 o AT S IBCH) - RUIR AT 25 4 43 B AT 10
58 AE K R 1 b, Uk 4 08 MR 22 AH X %5 B
1.06 ~1.08 g-mL ™", il 2, BEfli & B £t 3Kk 60% |, i
12 h, il W A0 B, W4 W T 172 Ry IE T
PRI 4 WK, G 0T IE T 2 J2 080 He [ A, 24 VR ek 588 1 v
HE A1 2 T e JOE YR, e 4 U Al ipe B s T B A
ARATHR Y (15T 3.46% ) o

L3 Zh¥ (@R Wistar OB 18 H, MEAEFR T, /K
M (210 £10) g, f1 5t BH BE 27 Be sy b S i, sh )

plasma; gallic acid; paeoniflorin; pharmacokinetics; UPLC-MS-MS

YFATHIE 5 SCXK (4 )2002-0001
2 FHik
2.1 BRUEVSWAIBCE] o BIOR % AR IR X IR
HOHEEREMIFER, 5068 ¢- L7 A TR,
0.97 g+ L' A5 25 4 9 0f HE & 4 45 9o ) 325 i 4 20
mg- L 1) B AR R BRI IR
2.2 o 3% & 7 Waters Acquity BEH C,
(2.1 mm x50 mm,1.7 um) %+ ,0. 1% H 8 2N
(A)-0.1% W@ /K(B) B EEVEM (0 ~2 min, 5% ~
25%A, 2 ~3 min,25% ~90% A, 4 min,5% A, i ik
0.35 mL-min "', {15 45 C,
2.3 JHiE &  Waters Acquity TQD Ji %1% , Mass
LynxV4. 1 TEW, ABIEHER, TAEME 3
KV, B FIRIREE 120 C, KR AIREE 350 C, L
AR (650 Loh ™) | filf 8 R 41 < (0. 16 mL-
min ") FH O XN £ R B W I AR S (MRM) |
FHF 2 B IE B A A5 i (s LR 1

#1 RATRERNASNERSTFHNELBEERERES

. e BT Bk BRI ) e LR R R RE
LoRILEY] (%"
/m/z /ms /V /eV
WE TR - 169.0—125.0 50 25 15
ISESRS — 525.1449.1 50 25 10
BARZE(HE) + 417.0-267.0 50 30 15

2.4 IIEEERARER DT T BOK UMK 100 plL,
HOIMA 10 wL B R NARE W (20 mg- L) ,50 pL
1% W 1% % W, 400 pL Z 5, i€ 1 min, T4 C
15 000 r+min ' B5.00 10 min, B F IR B & 08T,
45 CRMALT =AM+, 5 B % H 300 pL ¥ 46 i
AR AR 1 L R
2.5 JfiESRIE
2.5.1 LJgt srulie iy | 100 wl, Bk
AINAFRAN , Hidctl 2. 4 R H4E 15 8080 (0 28 | A
w83 A B R AT 251 TR B A TR I
PRSI L 2 454, 75 A0 . 6535 K B
WUR 25 25 J5 0, VR 54 15 M0 0 (3% 8] C, 45
SO 1, s AT LU ORI S rp oy PR ) B
BIAR TR B ' TR AT 251 10 €
2.5.2 LRV AR AR IR (LLOD ) HUKR B
25 [ 100 WL, 23 51 A 6 A2 20 i B TR & An
.05 .



5520 HHE 4 [ 5288 5 R 2R 2 A Vol.20,No. 4
2014 42 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2014
90 A K2 ARMEFREFHRMSLENERE
. At FAR. BEHEE(x2s.0=5)
0 1 2 3
A ST e
% 014 i WHCERE L um
% _ /mg-L ! /mg-L ! /%
BRENIT)
-100 i — 5 3 wE TR 0.4 0.35 +£0.05 87.5 1.88 2.12
90 3.6 3.72 +0.30 103.3 5.76 5.18
_ofn BRTR 32.4 29.0+£0.74 89.5 6.57 5.05
0 ! 2 3 ISE s 3.0 3.15+0.06 105.0 4.34 8.24
09/0 B {\ 25 27.0 29.0+0.07 107.4 9.24 10. 49
-10 L 243.0 215.0 £0.23 88.5 9.85 8. 17
0 1 2 3
90 = (=1 Y Ve ~ N S &Y
% Fﬁ(wm 2.4 T HAE , B0 JE 308 F AL A F R
-1 1 5 3 FWRERAWW (n=5),F 40 CEAWMLTF T,
90 SATR 56 B8 W 300 WL 3 8l AH i A, 2 A5 R N 0 1w AR LA
10 o — Ak (1% A A Ak L 3 g g T R B (T R BRI
0 1 p) 3 . N oL 4
W, e 3 Rk 0 3 B IBCR 43 51 o BT
90 c _— M2 83.5% ~85.4% ,~NjZj 1 83.8% ~86.5% , [Fik
% SE. . B .
-10 J\‘ W PN b % 3 Bl KR Ry 91. 4%
% ! 2 3 AN, B H TR b 3 AR Y B 2 iR
o Jk%ﬁﬁ(mm) FEAMTEZ I (29 20 °C) FHCE 8 h, -20 C R 3
16 T 3 3 d, 2 5 3 I I A5 e 1 e 4 e 0 i A
90 NP SR} SR 2ZE I E 15% VLN, 3R S 450 R
% | N pu=
10 J\_ L3RR i A e P B A
’ Y ’ 2.6 PR A5 18 L Wistar K BB AL 5>

Bl FAME(A).ZEMEMAFHHERSHREMN
20 mg-L 7' WARERERR (B) KR iv 120 mg-kg ™!
FRATHRE 10 min [FRE K EBEE(C) B

WEV W 30 pL(n=3), %5 2.4 T F$4F, 857 b i fh
2o DA 4y g e i AR S N B g T AR 2 [E (AV/A)
YR Y, Y B (C) B bR X R A7 bk
[ ACE R B /X, SR AR 2 45 R
FlsL o R TR 93 R YV v = 0. 37X +0.026
(r=0.991, 2k ¥ 15 Fl 0. 056 ~41.2 mg-L,LLOD ¥
0.016 mg-L) ;Yyqsp =0.07X +0.05 (r=0.996,%
Mt Rl 0. 36 ~265. 1 mg-L, LLOD 0. 11 mg-L),
2.5.3  fERGEANE S $2.5.2 TUR 20 5 i A
I e B A B (QC) BE A, LRI E 3 d
(n=5) HRHE 2 H BEATARE 15T QC FE SR B,
SRAS I 1k 1 T B2 A0 H PN )RS B R, AR LR
2, 3AWRE T RE TIRAMATZH M H WL H R %
i RSD (% ) 435 <9.85% ,10. 49% , i 1 i 35 [l 7
87.5% ~107.4% .

2.5.4 PRWUAICR AT ENE 7 2.5.2 TR 40
B AR R R BE B QC B s 03 B P 1%

- 06 -

A E (30,600,120 mg-kg )3 ASFIEA, A2
RIS 12 h, [ HROK o KRR K S 2l A 4 B
W, il FARAmM S 4 25)5 5,10,20,30,40,
50,60,80,100, 120,140 min £ & % ik B 1. 249 0.3
mL,4 000 r-min ' #.> 10 min, il & F - 20 C kK
T RAEZR AT FES I 2 7 ik H 2.4 AT, B
HEVR A Py R I B AT B o 2R G s 3 ik
FERY QC FE il , AR 4l B — 4 7 it 19 A o th 2231 55 QC
TR il R A A il R R
2.7 FARE ST A BRI x x5 £ox R
FH DAS2. 0 8 (P E B 2 B L 25 0 23 ) TH A
Rl W 25 8 2 280, P <0.05 h R HA R
M
3 #R

R BRI S P s 3 A FE R AT R LY
J5 L B FRRAMATL A -0 i Ze W IE 2,2k H
DAS2. 0 B3 25 8l 2 S AT & (FZE 2y 3l 2
SRR 3) o ARSI AR & QC A A [m]
WCRIGTE 85.0% ~115.0% , 755 A W) #E &b 43 B 7
B EOR



IREL, A5 UPLC-MS-MS 32 [al fif A6 I I BRI 3 o 95 0 7 R FIAT 245 B vk B e 25 R 3 1 A e

£33 BRRFERITHER.P.ESANETHEIZAHESH (v £5,0=6)

. L ty1B LY AUC .y AUC (.o MRT , _, MRT ... Vaz/ CLz/
LoRlE7/ R RS i g -
/min /min /min mg:L " "min~™"  /mg:L ™' min "' /min /min L-kg~ Lemin ™ kg~
WETR K 5.22+2.11  21.48+12.52 24.47 £15.26 17.28 +12.72 17.89 £12. 15 19.43 £13.14 22.34+13.19 12.11 £4.38 1.67 £0.35
14,61 £7.85  26.64£17.45 26.65+16.74  115.93 £80.13 119.17 +£81.25 28.12 £15.64 31.53+£17.25 16.82£11.36 0.50 +0.21

f23.40£12.51 23.41£11.02 38.29 £30.48  428.71 £124.35

ATk 23.14£20.12 23.15 £20.47 - 1 016.16 £456.21
f20.52£17.45 20.53 £15.65 - 2 649.45 +978.21

B 26.12+17.61 26.13 £15.42 -

437.46 +134.87  31.29 £12.17 34.21£13.54 10.23+5.26  0.27 +0.09

1025.38 £462.37  31.35+11.82 32.87 £10.69 1.02+£0.49  0.04 £0.01

2701.10 £890.45  31.93 £12.34 34.67 £13.74 0.78+0.29  0.02 +0.01

5249.18 £2931.48 5382.82 £3012.73 33.65+11.79 37.23 +12.64 0.85+0.34  0.02+0.00

0 2 40 60 8 100 120 140 160
t/min

E2 KRBEKESHIAFNERSRERYE
REFBIMALEM C-t ML (v £5,n=6)
4 ifig
A S R A9 UPLC-MS-MS 5 £ 4t ) HPLC-
UV AR EL, FA A0 52 A0 vy RS S0 B T L 9 10 A
ASCs 1 o 2 B0 BE A5 S 6 vh 5 D L B A D, AT LU
AT IR R AR 3 8 IR T[] IS A o PR ) 23 1 7
4 min AT 58 JO6— > 25 3 R dh 1 BT 3 S TR
M R Y 2 Bl 2 S
T L5 A it 4 I Ak B i o 2 B, A ot R
A S0 WL 1% i F R i ml fe 45 46 I A 2 B 58 0 M 5
HEEE, R 7 S I o [R] InF b A5
NG DIVE R F1, 45 58 H & I Ak BB A i A8 AL AT LA
ARSI T W AN AT 251 [R] A s A T G 7 A
AR R oAb, S b 7 K AR ALA HLAR A9 37 )
R EIIA 0. 1% B W AR ¥ 0, B A B T 208 45 K
00 8 ) WA T R i v R ABURE

TEL 2554t 30 mg - kg ™' AR 20 h T AE
80 min DL J5 ¥ £ 1R 1Y I 24 vk B A% T i 1 s B PR
24 3h 2 580 B4 SR F T 80 min BOECHE . 25103
J1FESHE R B T TR TE KB Y 2 SRR AR M 1Y
R B I OB R L AE KRR P A T B R
[ (MRT) 43514 19.4,28.1,31. 3 min, $& 75 H 7 (&
DA i B B ) 5 5 3 BR R (CL) 43502 1.7,0. 5,
0.3 Lemin ™" ~kg ™", $2 7% HAE 1A P B0 3 9% g e
FMA ARV ) 43504 12.1,16.8,10.2 L-kg ™',
v R NN 1K= N T IR PG I (AN LN =
FE T AUC, ., #E 17 5 24 1E 5 FH SPSS 4t it
AR AT BN R I 25007, 4 RAE LR F B T RE
FRRR I T AR LM 24 3 R AE

AT AE R R N 2 B AR 1 1 — = 2 Bl 2
O ARL, H AR K BRI MRT 435124 31.4,31.9,
33. 6 min, $& 7% H7E U Y 14 R B ) 45 5 CL 43 )
70.04,0.02,0.02 Lomin ' ~kg ", $7% HAE K N 1
T8 BR R A X HIC b R 3 AR T AUC,,, i
7700 S 1 0E J BEAT LR 2R U 28 40 M, AE SR R i R
AT I T M 2 B A (AR AE

[ &% 3Tk ]

[ 1] FE#E, wilg, Bus], & a1 2o i
). e EEEZ, 2007, 18(10) :2570

(2] AW, R AR A7 XTI 008 ROms B m K RS BE
Angll \ET-1 PKC K TGF-81 (s [J]. M40 E 2%,
2012, 18(23) :20.

[ 3] WiAR, B0, 38— ARAT T K R g o i
SRR AERKXHLHILT]. 25 258 5115 K,
2012, 28(2) :65.

[ 4] LA, 2085, W, 5. AT 25 3R P 5
B[], T E 2 E T, 2012, 9(2) :100.

[5] A, FaM, B, . A7 258 X0 U B i
MR AR TR [J]. R E S A
S i LA 2, 2008, 6(3) :310.

.97 .



5520 55 4 ) e ] S 0 77 7 2% 2 ik Vol.20,No. 4
2014 42 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2014

KRR R 28 M S H: B-ER ARG A0 5 W i 2L 4L 0 A 58

IO AR RMEAEF, 2R, R A
(1. REPERRFPESHHAER, RE 300193; 2. REZPEHRXFPHFR, LE 300193)

[(ME] B 8T RS0 E ST 29K Mt (THSG) Hfk X H: -3 WK (B-CD) (&4, W58 THSG 1 Kk i 2%
8 e 2 2L Y & IS A 0 A o 53R T OB 45 25 )5 15,30,60 min 2% 21 SURE G ICH S5 AL B B S SR I R 280 WOR - 55 A ik
(HPLC-UV) I 5 A= Py ke i vh THSG & &k, 85 8R - THSG 7E £~ 20 2 3 R HAer i ), 3E W] H A N A R4 AR B8l 132, THSG-B-
CD AW R RWE B 425, B4k THSG (W1 25 ¥k i 40 2 T [ 5 'JmE’J THSG B kA7 35 46 m , BT U i il It AR v £ 20

A5 I 0B 35 28 e 5 T AE A JUE B JUE 0 07 2EL 8 % 20 A T 3 B 5 k38 WA I ) B S 4R AR 4518 :B-CD YR AR T T 24
PIAE R B IR R, OF A 2 i 2 M TR R b i L
[XR@R] KO TED; B-HMINT; HL0f

[Fhﬁ}ﬁéq] R284.1;R285.5 [ #k#RiEEE] A  [X=HE]  1005-9903 (2014 )04-0098-05
[doi] 10.11653/syfj2014040098

Study on Tissue Distribution of Stilbene Glycoside (THSG) and
its B-cyclodextrin Inclusion
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[ Abstract | Objective; The tissue distribution characteristics of stilbene glycoside (THSG) and its 8-
cyclodextrin inclusion in 8 tissues after oral administration to rats were studied. Method: The samples of 8 different
tissues were collected at 15, 30, 60 min, respectively. The content of THSG was determined by HPLC-UV.
Result: The HPLC-UV method established was available for analysis of THSG in tissues and met the requirements

of biological sample analysis. There was no significant difference of THSG concentration in the spleen, lung, brain
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