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Pharmacokinetics of Nine Components in Rat Plasma After Oral
Administration of Qingqing Granules by LC-MS/MS
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[ Abstract ] Objective: A liquid chromatography-tandem mass spectrometric method ( LC-MS/MS) was
developed and validated for simultaneous determination of albiflorin, paeoniflorin, liquiritin, baicalin, berberine
hydrochloride, wogonoside, glycyrrhizic acid, baicalein and wogonin in rat plasma with icariin as the internal
standard. Method: Concentrations of the target analytes in plasma were determined by LC-MS/MS,
chromatographic separation was accomplished on a Promosil C; column (4.6 mm X250 mm, 5 pm) with a mobile
phase consisting of acetonitrile and 0. 1% formic acid aqueous solution for gradient elution. Detection was performed

in the multiple reaction monitoring mode with a positive ionization mode. Two time segments were performed in a
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single HPLC run, the first 7 minutes just scanned ions of albiflorin, paeoniflorin and liquiritin, the second time
segment scanned ions of the remaining analytes. Result: All calibration curves showed good linearity (r >0.998)
over a wide concentration range for all analytes. RSDs of intra-day and inter-day precisions were all within 15% and
the relative recovery of accuracy were in the range of 90.58% to 108.67% . The peak time (¢,, ) of these nine
components were (0.25 +0), (0.25+0), (0.25+0), (0.25+0), (1.00+0.10), (6.33+£0.82), (1.00 =

0.11), (0.25+0), (3.12 +1.15) h, respectively; the half life (#,,,) of them were (0.21 +£0.02), (6.72 +

2.10), (2.70 £0.36), (6.90 +1.55),

(18.73 £2.84), (36.18 £7.57),
27.58), (50.79 +5.95) pg - L~

(5.16 £0.95),
(5.78 £2.41) h, respectively; the peak concentration (C
(50.76 +10.61),

", respectively. Conclusion; The validated method is successfully applied to

max

(4.34+1.02), (4.74+2.52),
) of them were (3.08 £0.94),
(793.70 £214.08), (54.73 £18.01),

(4.79 +1.48),
(10.01 +2.17),
(207.35 +

pharmacokinetics of nine components in rats after oral administration of Qingqing granules.
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Table 1 MS parameters of analytes and internal standard

o BT THET  HILABRE R R

m/z m/z /v /eV
HATH 481.27 197. 25 25 15
ISESRS 498.29 179. 19 20 20
H 54§ 419.27 257.23 22 20
WA 447.25 271.21 30 22
TR /N BE B 336.24 320.24 45 30
TEAEET (NAR) 699. 44 553.43 60 25
DL 461.19 285.22 30 18
HRER 845. 60 669. 73 55 30
HHE 271.15 123. 11 55 33
W 285.17 270. 20 45 25
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e T8 e 10 11 12 13 14 Table 2  Regression equations, linear ranges and LOQs of nine
oA Ay analytes in Qingqing granules
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W
e TR SEh 1.22~98.00 Y=0.009X-0.0002  0.9994  1.22
A A VAN A HEAF 4.92~393.75 Y=0.001 6X-0.0029 0.998 6 4.92
s 67 8 9J° 11213 14 B 162~130.00 ¥=0.021X+0.0264  0.9990  1.62
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Fig.1 Representative MRM chromatograms of nine analytes in

Qingqing granules
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Fig.2 Mean plasma concentration-time profiles of nine analytes after oral administration of Qingqing granules(x +s,n=6)
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Table 3 Pharmacokinetic parameters of nine analytes after oral administration of Qingqing granules(x +s,n=6)

% tna/h ti2/h Cpu/pg L7 AUC,,/pg-h-L7! AUC,., /pg-h-L7!
HATH 0.25 0 0.21 £0.02 3.08 £0.94 2.02 £0.59 2.03 £0.59
ISEZR R 0.25 0 6.72 +2.10 10.01 £2.17 26.77 £8.05 45.18 £15.89
H A 0.25 +0 2.70 £0.36 18.73 +2.84 29.67 £3.32 33.90 +3.65
WA 0.25 +0 6.90 £1.55 36.18 +7.57 231.46 +77.94 304.33 £97.17
Th R /N BE TR 1.00 £0.10 5.16 £0.95 50.76 £10.61 415.46 £52.89 1117.71 £690.02
AT 6.33 +0.82 4.34 +1.02 793.70 +214.08 6 377.52 +937.71 6 419.08 +957.42
H R 1.00 £0.11 4.74 £2.52 54.73 +£18.01 299.68 +80.37 316.10 +100. 65
WA 0.25 0 4.79 £1.48 207.35 £27.58 744.75 +250.89 1 181.99 +442.80
WA 3.12+£1.15 5.78 £2.41 50.79 £5.95 478.51 +64.49 494.03 +79.82
T L 25 5 7 P 5 R 2 5 26 B 2015,32(3) 318323,
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e H A A AUG,, A AUG, . BN TR R/ B simultaneous determination of berberine, palmatine,
Bl T H L T A IR 2 T BT M 2 coptisine, epiberberine and jatrorrhizine from Coptidis
Ei’;ﬁﬂf&‘ 28 o Rhizoma in rat plasmal J]. Int J Mass Spectr,2007 ,268
[ &£k (1) :30-37.
[1] AEZge, FL5%, WM. 35 3% W kr 19 5 4% o BF 5% [5] TONG L, WAN M, ZHANG L, et al. Simultaneous
[J]. 9245 ,2007 ,29(3) :456-458. determination  of baicalin, wogonoside, baicalein,
[2] WM ATEZ K, % F 2, % HPLC I & 1) 4 32 [&) B wogonin, oroxylin A and chrysin of Radix scutellariae
EEEWR PO NN EEL]]. AW rdeE, extract in rat plasma by liquid chromatography tandem
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