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Abstract: To develop and validate an ultra performance liquid chromatography tandem mass
spectrometric ( UPLC-MS/MS) method for the simultaneous quantification of baicalin and chlorogenic acid
in human plasma after iv infusion of Yinhuang injection, the analytes were isolated from plasma by protein
precipitation with methanol. Then they were chromatographied on an Acquity UPLC BEH C; column (50
mm x2.1 mm ID, 1.7 Pm) at40 C. The mobile phase A consisted of water and 0.1% fom ic acid. The
mobile phase B consisted of methanol and 0.1% fomic acid. The analytes were eluted from the column
with a linear gradient from 5% B t0 80% B in 5 min, then hold for 0.5 min before rtuming to initial
condition. The flow rate was 0.35 mL* min"'. A tandem mass spectrometer equipped with electrospray
ionization source was used as detector. Multiple reaction monitoring ( MRM) using the precursor to product
ion pairs of m /z447— 271 ( for baicalin), m /z353— 191 ( for chlorogenic acid) and m /z287—- 287 ( for
intemal standard) were used to quantification. The linear concentration ranges of the calibration curves for
baicalin and chlorogenic acid ranged from 9.6 to1 540 ng* mL™' and from 7.5 to1 200 ng* mL',
respectively. The intra- and inter-day relative standard deviation ( RSD) across three validations mun over
the entire concentration range was less than 10.2% for both baicalin and chlorogenic acid. After iv
infusion of Yinhuang injection to the volunteers, the concentration-time curves of baicalin and chlorogenic
acid fitted the two-compartment and three-compartment model. T,,a were ( 4.47 £0.89) and (7.65 £
4.42) min, T, , B were (46.22 £10.03) and (34.40 £19.16) min, rspectively. The method was
proved to be highly sensitive, selective, and suitable for phamacokinetic investigations of both baicalin
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Key words: Yinhuang injection; baicalin; chlorogenic acid; UPLC-MS/MS; phamacokinetics

UPLC-MS/MS ,
,330 mg/  ( 8.5mg
42 mg), 060401 ; ( baicalin) .

( chlorogenic acid) ( kaem perol) ,

b}

110715-200514.110753-200413  0861-200002,

Waters UPLC Quattro Primer
s Masslynx 4.1
Acquity UPLC
BEH C (50 mm x2.1 mm ID,1.7 Bm); T A
( ,0.1% ), B( ,0.1% )

(0-5 min, A: 95% — 20%; B: 5% — 80% ) ;
0.35 mL* min ',

(MRM) [M+H]",
m/z 447 271; :[M-H] , m/z353-191;

:[M+H]", m/z287— 287,

>

, 3.0 kV; , -2.0kV;

: 600 L* h''; D18 eV;
0.16 mL* min '; : 400 C;

120 C.,

5%
Na, S, 0 10 HL, 200 BL,
20 BL,
(1.388 Hge mL') 25 UL, 30 s,

755 L, 3 min, 12000 g*= min ' 10

m in, 150 KL, UPLC-MS/MS ,

2.5 BL,

DAS(2.0) , AIC F
AUC 5 ]‘I/ZB
1
, 3.33 min,
1.45 min,
3.95 min
, , , 1.
2
962 ng* mL"' 872 ng* mL’'
Ab’
Ay, (A JA, x
100% )
86.8%,90.5%  83.4%.
3

> H

9.6, 19.2, 38.5,
77, 154, 385, 770 1 540 ng* mL',
7.5, 15, 30, 60, 120, 300, 600
1 200 ng* mL™' . ,
A 4 Ag

Y D Ve = A /Ass DYy =A A,

Y X , :

: Yy, =0.011 034 4X +0.042 670 5, r=0.997 4,
W=1/X; 1 Y,, =0.002 295 13X - 0.000 739 4,
r=0.999 4, W =1/X".

: 9.6 ng* mL™';
: 7.5 ng* mL',

> H

962, 240.5 24.05
872,218

) «
5

nge mL "',
21.8 ng* mL' (



* 1076 Acta Phamaceutica Sinica 2007, 42(10):1074 - 1077
Table 1 Prcision and accuracy for the analysis of
1004 A baicalin and chlorogenic acid in human plasma (n =
50 MRM m/; 287 =287
| Iii 18)
I} NSNS e Rl )
0 1 2 3 4 5 C/ng* mL"! RSD /% Dev
Compound
100~ Added  Found Inter-day Intra-day 1%
50 MRM m/ 447 =271 Baicalin 24 24.5 6.5 9.9 2.1
240.5  246.3 5.9 6.5 2.4
00 1 2 3 4 5 962 1 007.4 4.6 10.2 4.7
100+ Chlorogenic acid 21.8 22.5 4.1 9.2 3.2
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Figure 1 MRM chromatograms of baicalin ( m /z 7
447- 271) , chlorogenic acid (m /2353~ 191) and 1o, . (53.9%6.3) ke,
intemal standard ( kaemperol, m/z 287 287) . A: (22%1.7) ;
Blank plasma sample; B: Blank plasma spiked with ’
240.5 ng* mL’ ' baicalin and 218 ng* mL’ : I >
chlorogenic acid; C: Plasma sample 40 min from , 10 h ,
volunteer after iv infusion of Yinhuang injection > 2 ( 5%
250 mL), 1 h,
? o ( QC) 2 b 9
, 3d, 3 ,
6 > > >
A A Y, 10 40 min,
, 0, 5,10, 40 min, 1, 1.5, 2, 3, 4, 6, 8
, l. 12 h, 4 mL,
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