¢ £ % Chinese Traditional and Herbal Drugs 38 46 % 28 23 ] 20154 12 A * 3533 -

UHPLC-MS/MS [E]BFME K FR I 3% A E1E 253k 3 N EHERH REATFMR

AR MR RS, & N2 AN, Fame”

1. YLVG2E 29 SRS A I e AL TG 44 24\ 5 By 7 20T & DR RO hy, Y0VE M A 330029
2. B RFZ%b, YLV ME 330006

3. P EE 2 R E ARG, dEst 100050

# E. B 20 R0mAN R BB THEE (UHPLC-MS/MS) RN 72 K BRI P B80T SRS ey o s
T B BT, FHUHE 3 MRS AR RN %S5 AE KR ig 4 THAREERIEIY (5 g/ke) J5/AFI R E
W, MR E R RANE, ZIBTUEE MG, LLZIE-0.005%F 8 hiis04H, it Phenomenex® Kinetex Cig 41 (50 mmX 2.1 mm,
1.7 pm) BREEVENL: RAEMEZS B 7 (BSD ZH UMM SR IBOIHE, L2 RV IMEE (MRMD 47085 758 M5 B i
BEF . S BEACRT . MR B. 53R BEAAERTT. S REHERE . ERERTT B 2514 7.77~3 880.00 ng/mL (7=0.995 5).
5.04~2 520.00 ng/mL (#*=0.994 9). 1.78~890.00 ng/mL (;*=0.995 1) 2 RIFIHLIERFR, & BRI AR 75.2%~
89.9%, HW. HIWXE% A RSD ¥J/MT 8.8%. K ig 44 THRACKERIRIU )G, BEALHTT . RS 2OEMEE T B 3%
£ 30 min A4 IE BRI 2GR, AUC,., 23 %124 (93 881.65+18 326.65). (29 204.97+8 499.88). (15 027.05%3 763.82)
ngmin/mL, Cpa 7250 (2 179.00£355.60), (737.57+£210.31). (227.30+48.38) ng/mL, 11, 7350 (235.41+117.90).
(151.56+£49.23), (161.68+63.92) min. it HSLH) UHPLC-MS/MS J7 kM., Pk, L @eksk, a7 T KR hEH
SEACHETE . RBSARRT . TERER T B 0 R R e S LA B

KEEIR: BAEEER: BRI R BSETT: EMNRTY B; e SuBAR a- FR ST 2

HPESZES: R285.51 XHERERE: A MXEMS: 0253 -2670(2015)23 - 3533 - 06

DOI: 10.7501/j.issn.0253-2670.2015.23.015

Simultaneous determination of three phenolic glycosides in Callicarpa nudiflora
by UHPLC-MS methods and analysis of their pharmacokinetics in plasma of rats
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Abstract: Objective An UHPLC-MS/MS method was developed for the simultaneous determination of acteoside, isoacteoside, and
forsythoside B in plasma of rats and the pharmacokinetic parameters for three phenolic glycosides were calculated as well. Methods
Samples of plasma of rats were obtained at different time after rats were administrated with Callicarpa nudiflora extract (5 g/kg). After the
addition of acidification (hydrochloric acid, 0.25 mol/L) and deproteinization by acetonitrile, plasma samples were separated on a
Phenomenex® Kinetex C;5 column (50 mm x 2.1 mm, 1.7 um) with gradient elution using acetonitrile-0.005% formic acid as mobile phase.
Mass spectrometric detection was carried out by multiple reaction monitoring (MRM) using electrospray ionization in negative ion mode.
Results A good linearity of acteoside, isoacteoside, and forsythoside B was shown in the ranges of 7.77 — 3 880.00 ng/mL (+* = 0.995 5),
5.04 — 2 520.00 ng/mL (* = 0.994 9), and 1.78 — 890.00 ng/mL (+* = 0.995 1), respectively. The mean extraction recoveries of analytes were
in the range of 75.2% — 89.9%, and the intra- and inter-day RSD values were less than 8.8%. The t,,,, of acteoside, isoacteoside, and
forsythoside B was about 30 min, AUC_, were (93 881.65 £ 18 326.65), (29 204.97 + 8 499.88), and (15 027.05 + 3763.82) ng-min/mL,
Ciax Were (2 179.00 £ 355.60), (737.57 £ 210.31), and (227.30 + 48.38) ng/mL, #,,, were (235.41 £ 117.90), (151.56 + 49.23), and (161.68 +

63.92) min, respectively. Conclusion The method is proved to be simple, rapid, and specific, and to be suitable for the simultaneous
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determination of acteoside, isoacteoside, and forsythoside B in plasma of rats and the pharmacokinetic study.
Key words: Callicarpa nudiflora Hook. et Arn.; acteoside; isoacteoside; forsythoside B; UHPLC-MS/MS; pharmacokinetics
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Table 1 Optimized multiple reaction monitoring (MRM) parameters for three phenolic glycosides and internal standard

2%y Q1 (m/z) Q3 (m/z) DP/V CE/eV fr/min
BT 623.3 161.0 -65 —48 5.65
SRS 623.3 161.0 -65 —48 5.98
EHNEE B 755.2 160.7 -60 -56 5.18
HEAF (WFRD 4172 254.7 -53 -35 5.83
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Fig. 1 UHPLC-MS/MS chromatogram of blank plasma (A), blank plasma + reference substances (B), and plasma samples

at 20 min after oral administration of C. nudiflora extract (C)



* 3536 ¢

¢ % Chinese Traditional and Herbal Drugs 3% 46 % 28 23 #§ 20154 12 A

(N VRTED I AR = A 2 BR ) rh A,
BA MR T T3, kR JEtE R AT

272 EMEXRARFL XAl IAA
[V o SV P ) B SRR T S B AR 1R
T B RAN RS, B BRI BN 7,77,
15.54. 77.68. 388.40. 776.80. 1553.60. 3 107.20.
3 884.00 ng/mL ] B SEALHE T M AT s Uik S
) 5.04. 10.08. 50.40. 252.00. 504.00. 1 008.00.
2 016.00. 2 520.00 ng/mL {55 S AL T 15 K
o JREIREE N 1.78. 3.56. 17.80. 89.00. 178.00+
356.00. 712.00. 890.00 ng/mL 3% BT B if1 3¢
FEfb e 3% “2.67 WU LERAE, RERERTI. LLA A
Iy 5 WERIETHALZ L (YD) 58 e iR (X0

=2

Gy M AT P[RSR AT 0[] U3 7 R R A A A i
2, RIS SIN=10 & B A% E &
. BSEfEE . pBAEA T HIEMNET B 1
PRt e Bl R AHOC R ZePEvu ] g &
PR&5 R WA 2.

2.7.3  REPEEEAIMERIEEAL  BOKR A A, i
HIESALRETT . RBSARRET . JEMERTT B 1,
AR 3 ANIEIRIEN S A, & “2.67 Wik
AER, REANTURIREE 6 FEARUEFE T, LAY HARHE
ML VTS 29 R . RS2 FE SR B, YA
DL RE [RE= (gl S —MUhAR ) /Il ik
1. HNL HIFRE% % RSD<8.8%, RE 1£-9.6%~
9.8%, FFEEMIZy i i Eik. a5 /W3R 3.

3INEEEMAEARMEB R AIRERLZ. HXRE. LEE. EETR

Table 2 Standard curves, correlation coefficients, linear ranges, and LLOQs of three phenolic glycosides in plasma of rats

J 5y PRk £k s £ kY5 Fl/(ngrmL ") ER R/ (ngrmL ™)
FEFIEPELF Y=3.55X10"°X+9.49X 107 0.9955 7.77~3 880.00 3.88
B ERET Y=232X10"X+3.13x10™* 0.994 9 5.04~2 520.00 2.52
ERNET B Y=193X107X+6.67X10™* 0.995 1 1.78~ 890.00 0.89
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Table 3 Intra-day and Inter-day precision and accuracy of three phenolic glycosides in plasma of rats (X 15, n = 6)
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EFACHELF 7.77 841+ 0.28 33 8.2 721+ 048 6.7 7.2
776.80  792.69+15.87 2.0 2.0 732394 21.41 2.9 -5.7

3107.20 3 22 3.3 3289.50+185.30 5.6 5.8

SeBETERET 5.04 534+ 0.32 6.0 6.0 542+ 043 7.9 7.5
504.00  551.25+25.59 4.6 9.4 551.89+ 25.59 4.6 9.5

2016.00 2 2.8 6.2 1876.70%+132.20 7.0 -7.1

RN B 1.78 1.84% 0.16 8.8 3.4 1.61+ 0.09 5.6 9.6
178.00  176.90% 2.68 1.5 -0.6 17323+  4.48 2.6 2.7

712.00  778.36+£19.49 25 93 781.50% 37.23 4.8 9.8
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Table 4 Recovery and matrix effect of three phenolic glycosides in plasma of rats (x %s, n = 6)
X . - e HEUBN
o PRI (ng mL. ™) FIE/ % RSD/% “EIME/ % RSD/%
BRI 7.77 84.4 6.7 101.8 5.1
776.80 77.8 3.3 94.8 4.5
3107.20 84.8 7.2 103.3 3.6
s BSEARET 5.04 82.5 6.9 91.0 3.6
504.00 79.5 2.5 96.3 2.2
2016.00 89.9 4.7 92.5 2.7
TR B 1.78 77.8 2.4 107.6 45
178.00 75.2 4.6 93.8 2.1
712.00 86.9 6.1 109.8 4.9
F£5 ARMED3INEHAEFLERIIEEMS (X Ls,n=6)
Table 5 Stability of three phenolic glycosides in plasma of rats (x £s, n = 6)
W SR/ R RS 8 h =il —20 CjAE 14d
(ng'mL™) RE/% RSD/% RE/% RSD/% RE/% RSD/%
BT 7.77 4.5 23 -5.1 1.1 -8.9 8.3
776.80 34 4.7 —3.1 6.0 9.1 7.2
3107.20 34 5.5 —8.8 2.8 5.4 8.7
s BSEARET 5.04 -5.6 1.5 -5.8 2.7 -3.8 1.9
504.00 —4.3 53 2.3 5.8 5.1 7.7
2 016.00 -3.6 6.8 -6.3 6.5 3.3 9.5
TR B 1.78 -5.1 53 34 6.4 -8.2 7.2
178.00 -2.7 4.2 -5.4 6.3 3.8 7.5
712.00 -3.3 4.8 -4.0 7.4 -2.8 4.7
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Fig. 2 Mean concentration-time profiles for three phenolic glycosides in plasma of rats after ig administration of C.

nudiflora extract

F6 AR ig REKKRERNME 3 MHELERANEZLHFSH (X £s5,n=0)

Table 6 Main pharmacokinetic parameters of three phenolic glycosides in plasma of rats after ig administration of C. nudiflora

extract (X Xs,n=6)

ZH LA BEAEHEH SR EAEREH EMEET B
AUC,, ng'min'mL ™’ 93 881.65+18326.65 29 204.97+£8 499.88 15 027.05+3 763.82
AUC,.. ng'min'mL " 100 776.25+25227.72 30 006.6318 709.22 16 237.88+3 872.06
Conax ng'mL™’ 2 179.00+355.60 737.57£210.31 227.30+48.38
tp, min 235.41£117.90 151.56+49.23 161.68+63.92
Lmax min 23.3345.16 23.33+5.16 30.00£0.00
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