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(1. T 242252 5 K 4500465 2. T 24223 4 VA U R 1., B 450046 )

HWE HBY: 2 A UPLC-QE-Orbitrap-MS % & ZAMNK & B 7 F 10 Mo (AR L HF Re. AR L3 Rb, .
ASLH Ry FRFHF NBFEZF AAT LA ZFEF BAFIONEAEZ DHF)INEENTH
%, A i%: & A Phenomenex kinetex C,3 & # 42 ( 100 mm X 2.1 mm, 2.6 um ), YA 0.1 % ¥ B2 K (A) F= T
M (B) A7 3h48,0.3 mL - min™' 7 & 46 & 28 BL (0~2 min, 5% B; 2~12 min, 5% B — 100% B; 12~15 min,
100% B ), 4% 30°C, & & & F /R (ESI ), Full mass B X # 47 E A n# a7, LR 10 MRy &
B AR AR RAF(>0.998 3), An A & K F F= RSD 4 F £ 93.7%~104.0% F= 2.1%~4.1% 7 B 1, 45
BHEABETWEBEFSTETINOZR, 3IAFER P E RN E L R 5 H A 0.555~0.579. 0.534~0.550.,
0.439~0.472.0.020~0.025, 0.264~0.294 , 0.277~0.295, 0.321~0.362, 6.285~6.510. 0.106~0.112, 4.061~4.327
mg g, B AFFRAE N T F kG TE.E LI, AANT S E 5 A RS 0 TR R
K17 : UPLC-QE-Orbitrap—-MS % ; AN & B 77 5 A 2R o ; AR5 220l 2

FESES:RI17 SCERERISAD: A XEHS:0254-1793 (2019 ) 03-0441-10
doi: 10.16155/j.0254-1793.2019.03.11

Simultaneous determination of 10 absorbed active components in rat
plasma of Bufei Yishen recipe by UPLC—QE-Orbitrap-MS
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Abstract Objective: To establish an UPLC-MS/MS method for simultaneous determination of 10 absorbed

active components ( ginsenoside Re, ginsenoside Rb,, ginsenoside Rg,, astragaloside IV , peimine, schisandrin B,
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(ra
icariin, hesperidin, nobiletin and paeoniflorin )in Bufei Yishen recipe by UPLC—QE-Orbitrap-MS. Methods:

The chromatographic separation was performed on a Phenomenex kinetex C 5 column ( 100 mm x 2.1 mm, 2.6 um )
1

with a mobile phase consisting of acetonitrile ( B ) =0.1% formic acid water ( A ) at a flow rate of 0.3 mL * min”
(0-2 min, 5%B; 2-12 min, 5%B — 100%B; 12-15 min, 100% B ). The column temperature was 30 C .
Electrospray ionization source ( ESI ) was used combined with full mass mode for positive and negative switching
full sweep measurement. Results: Good linearity was obtained ( 7>0.998 3 ) for 10 potential active components. The
recoveries of 10 potential active components were within the range of 93.7% —104.0% with the RSDs within 2.1%-
4.1%. Precision and stability investigation met the requirements of quantitative analysis. Contents of the analytes
in the samples were 0.555-0.579 mg* g ', 0.534-0.550 mg* g ', 0.439-0.472 mg* g, 0.020-0.025 mg * g,
0.264-0.294 mg - ¢, 0.277-0.295 mg * ¢, 0.321-0.362 mg * ¢', 6.285-6.510 mg * ¢”', 0.106-0.112 mg * g and
4.061-4.327 mg * ¢ ', respectively. Conclusion: The method is efficient, reliable and repeatable, which provides
reference for quantitative study of the active component in Bufei Yishen recipe.

Keywords : UPLC-QE-Orbitrap-MS method; Bufei Yishen recipe; active component; absorbed components in rat

plasma; content determination
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Thermo Scientific Q Exactive 3 2 VU % T - $lL 1
B 15 433 5 3% {2 ( Thermo Scientific 23 7] ), Xcalibur it
3% T /F %4 ( Thermo Scientific 23 7] ) ; UltiMate 3000 /5
RO AH £ 33% 4 ( Thermo Scientific 2Y 7 ) 3 Phenomenex
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i %5 B JURE (10 g+ 4% 1, 3L 5 20180426, 20180518 .
20180603 ) FH 1] 5 H B2 Il PR A 5 35 b e g v 22 24K
A — i S I R 24 BT 9% SR B 3. BB alivk
(AW ; 205, WEE, FR (4354l Fisher Scientific,
FEBR R RBHE A BR A ).

2 AEE5ER

2.1 AIMALSTHIHE

211 S MK AR EE  SD BEME R, BEHLA A
RS AL, B 6 L 45 255 L 60 kg BT
REEERO TR 10 £, 29 WE T 1% R P L4 R
TR, 2 LA T 55 A 1% R F L4 4 Z AR
WL TSR] T A RIREG T 12 h BRE RRERK 4
25 2 h i Fsh KA, &R EE 1 h, 3 000 ¢+ min™
B0 15 min, /3B I WU AE & 100 pL, 3 f5 &
FEETIERR 1, IR HE 120 s, 12 000 r* min™" Z§.L> 10 min,

IEBH EWRALR T, 5% H 100 ul (1) 50% HEER
%, 12000 r+ min™" E5.0 10 min, BUEIE, 26
2.1.2  IfLRFE S A E K 25 R SR FH Phenomenex
kinetex C, 4 3% # ( 100 mm x 2.1 mm, 2.6 um ), i
SR 0.1% P IRKER (A ) - LI (B), 86 B P
(0~2 min, 5% B; 2~12 min, 5% B — 100% B, 12-15
min, 100% B ), i # 0.3 mL - min™', $: & 30 °C, #FFE
i 5 plo W ESIEFIR, IE 7 U] & B UR 4
Bt 5 W] Xealibur #0405 LIAERH m/z $EHCE 7 LA
EAR B IHE] 5 1 FH Mass Frontier 6.0 T /E %4 DCECAFAE
R BT, B A D540 e A LS , 4545 SCiik
XA A7 B 25 8 B A i NS 21T Re A S 2
17 Rb, AZS BT Re, HEH T IR HIKT L
BN B NP R AT 10 1R 2
AMLAARUSST, 10 A B E AN AR I3 1,

R1 10 MERSEEER

Tab.1 Identification results of 10 components

A= i % S B (E D2 {8 WEM x 107

(No.) tafrin ( component ) (formula ) (theoretical )m/z  (measured ) m/z (error )
1 572 A5251F ( paconiflorin ) CyyHy0y 525.161 4 525.161 6 0.449
2 5.87 HEZEH (peimine ) CyH,;sNO, 4323472 432347 5 0.646
3 6.38 P& B2 AF (hesperidin ) CysH30,5 609.182 5 609.183 1 0.996
4 6.56 ANZI2AF Re (ginsenoside Re ) CyHgO g 991.548 3 991.548 8 0.486
5 6.57 AB 1 Rg, (ginsenoside Rg, ) CypHp0,, 845.490 4 845.491 1 0.817
6 7.11 PELEETT (icariin ) Cy3Hy05 721.2349 721.236 5 2.187
7 7.43 ANBEAF Rb, ( ginsenoside Rb, ) Cs,Hy 0,5 1153.601 1 1153.6020 0.744
8 7.85 HIEFH (astragaloside IV ) CyHgsO,4 829.459 1 829.458 0 -1.337
9 8.89 JIF4 % % (nobiletin ) CyHy,04 403.138 7 403.138 6 -0.357
10 11.89 ik T2, % (schizandrin B) Ca3Has04 401.1959 401.195 7 -0.411

213 LIRS BUREWRE N 0.05 pg-mL" 1R
A% BRI 20wl ImAZS FHIILSE 100 pl i il A5
X HE i I3 5 40 S EZS 3R 24 0 LA B X R
fn IL3E 4% 100 uL, F2 08 “2.1.17 TR Jy e 4b B, 43 IR
“2.1.27 TR e S5 R LA 1, 855 R
TR RAT 25 e T3

22 HEME TR

221 IRA X IR EAE ST o3RG B RO
M A2 A Re Rb, . Rg, X FEH 45 DR
HRF O R REFET S IR R AT
i, LUH EEECHI S 1 mg - mL™ (145 B — Bl 40 X6 B 5
VWL 53 RS BT 0 o 1 B — i 43 % RS VR,

50% K I i AN 2 AT Re 1.042 pg - mL' | A
Z 3 Rb, 1.405 pg - mL™' . A2 . Rg, 1.223 pg -
mL™ B 1.024 pg - mL™ D BEZE F 1.240 pg -
mL™" R T 4 % 1.262 ug - mL™ L B F A 1,124
g - mL™ B EZ1F 10.80 pg - mL™ IR % 1.366 ug -
mL™ AT25HF 10.62 ug - mL™ BIR-A VAW, BIAS

222 HERSIABGE R R R R B AMI £R
B 5 R, 452 1:500 B9 ELBIIA 50% (vlv ) K,
PRt 7 60 min, BUR A E B %, 50% S KCHb
SRR B, 547, 12 000 1+ min™' BS540 10 min, B E
T, I 0.22 pum EFLIERK, RIS

223 @AM [F 2127,
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= 90 204 204 '
0 l i 0 0
T T T T T T 1 T T T T T T 1
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
t/min t/min t/min
a b c

E1 HR&MA(a)lBHME(b ) ZEAME () &5 UPLC-MS/MS &iLE
Fig. 1 UPLC-MS/MS chromatograms of reference substances ( a ), administration plasm ( b ) and blank plasm( c )

224 JEIESME RIS FALUE(ESH, 2R Hh
R AR S 3.5 MPa, Bl B3 3.3 L min, i
350 kV(+), BHHEE 120 V. B4ERE
350 °C, &l B AR FE 200 °C, 43 #E3 N 70 000,
T 2 EE R I R U AR I e, i
ARG ma 100~1 500, 4% 18040 HE B T K W
K2,

225 KMERRMELE HEEWBIR A X B 5w
W3 i, T 50% FH AR RS B 7 A Wk BE R BE 1Y 2R A7)
TR A N IR S TR, M IR “2.2.37 TR S EEATI 2
DI BE X B e bR W TR Y R DA A 22 ol B o it

2o 10 A BLAT I S M IRl L 1m0 09 7 B R G R B
P2, GERRILS BT LRI EIN BA R 2tk
2.2.6 KR BRANE B R PR KR IR A N R
AR HEREINE , EME R 3 0 1 R TR,
10: 1 & TR, AZ %21 Re Rb, Rg, . i & H
T IRER R HBR T LR R B IR
AT 10 > 5o A IR BR 435914 0.008 . 0.028
0.008.0.011,0.025.0.077.0.010,0.012.,0.007 . 0.030
ng-ml™; 7€ TR 438 0.026.0.096.,0.024 . 0.039
0.076.0.212,0.033,0.381,0.027.,0.101 ng - mL™",
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Fig. 2 UPLC-MS/MS chromatograms of reference substances ( a ) and Bufeiyishen sample (b )
F2 10 MESTHIZLIESEE. @A E
Tab.2 Linear ranges, regression equation of 10 components
% S pry e dRlel e
r
(. component ) ( regression equation ) (linear range )/ ( pg * mL™")
NS A Re (ginsenoside Re ) ¥=9.758 x 10°+9.092 x 10X 0.998 9 0.016~1.040
ANZ AT Rb, (ginsenoside Rb, ) Y=3.775 x 10°+3.028 x 10X 0.999 1 0.022~1.391
AZ AT Rg, (ginsenoside Rg, ) Y=1.038 x 10°+1.368 x 10°X 0.999 5 0.019~1.220
FREH T (astragaloside IV ) Y=1.553 x 10°+1.987 x 10°X 0.999 6 0.016~1.024
DUEEZH (peimine ) Y=6.906 x 10°+6.870 x 10°X 0.999 6 0.019~1.248
FLkF 2% (schizandrin B) Y=6.528 x 10°+5.533 x 10°X 0.999 7 0.020~1.263
PEEEEAT (icariin ) Y=-2.952 x 10°+2.107 x 10°X 0.999 6 0.018~1.120
¥ 524 (hesperidin ) Y=1.392x 107+6.310 x 10'X 0.999 1 0.216~8.640
JIIF % (nobiletin ) Y=4.230 x 107+7.477 x 10°X 0.999 1 0.043~1.359
Aj251F ( paeoniflorin ) Y=1.024 x 10+9.073 x 10°X 0.998 3 0.212~8.480
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227 REEEIRLE  BURG X R, LR 6
W, NS4 Re Rb, . Rg, M B EHH AR F 1
TR R BT IR R AT 104
B 53 U 1T R RSD 43 518 2.5% . 1.9% . 2.1% . 2.3% .
2.2%.2.2% .2.4% .2.5% .1.7% .2.2% AL 25 k5 B BT
228 faEthiAsy  HUE B, SR, 4
BT 0.2.4.8.12 h 435llE 5 ul A TIE . 49RAZ:
B Re . Rby\ Rg, M EHHT IR H AR TLE,
PR BT DIBREE R ATZGH 10 oI e
B RSD 43931 °h 2.7% . 1.8% . 2.5% . 2.8% . 2.2% . 2.5% .
24% . 19% . 2.3% . 2.2% , FWIHLATERAE 12h INESE .
22,9 AR EDRCRIRES  HOE A AAR A (AL
20180426 ) 4% 9 i (EFXTE AT 5 o MR ATEY

0.1 g JIFRE R 2 g HAET 0.5 g), 73 iR C A
i1 80% . 100% . 120% AN IR ShVATR, I8 “2.2.2” 17
AR, EREDNE TS B R N
FEMBCR, 45 2 A S 51 Re . Rb, . Rg, M BT EEHHE I
BERW R T R REEH R IRER AT
5 IRE TSR3 51K 97.2% . 96.7% . 96.0% . 99.8%
104.0% . 97.8% . 100.6% . 98.7% . 93.7% . 98.0% , RSD
2 M 21% . 2.6%.3.1% . 3.4% . 2.8% . 2.0% . 2.4% .
3.6% . 4.1% . 2.7% , FE W2 J5 P IAE DR AT

2210 FESAIIIE 53 5 HL 20180426, 20180508
20180603 kMt 3 B 7 ks, AR IR “2.2.27 TR ik
il B L ot VS VR B T VR R 42.2.37 il 42.2.47 T
AT 10 Ao BRI 25 R AR 3,

®3 HRUEER(mg-g',n=3)

Tab.3 Results of sample analysis

%8 (content ) /mg * mg™'

5 (1ot No. ) 20180508 H5 (lot No. ) 20180603

%y
( component ) L2 (1ot No. ) 20180426
NS A Re (ginsenoside Re ) 0.555+0.025
NS A Rb, (ginsenoside Rb, ) 0.542+0.013
AB A Re, ( ginsenoside R, ) 0.463+0.012
# FE Y (astragaloside V) 0.022+0.005
DIHEZH (peimine ) 0.284+0.075
FLRF % (schizandrin B) 0.286+0.058
PEEFETT (icariin ) 0.321+0.095
5 H Y (hesperidin ) 6.465+0.106
JI % % (naringin ) 0.106+0.035
25257 (paconiflorin ) 4.188+0.168

0.591+0.042 0.579+0.033
0.550+0.022 0.534+0.020
0.472+0.030 0.439+0.008
0.025+0.007 0.020+0.001
0.294+0.082 0.264+0.015
0.277+0.095 0.295+0.063
0.327+0.165 0.362+0.024
6.285+0.127 6.510+0.203
0.112+0.002 0.109+0.001
4.327+0.121 4.061+0.165
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