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[ Abstract | Objective: To establish a method for simultaneously determining plasma concentration of five
kinds of phenolic acids from Salvia miltiorrhiza extract in rat plasma by LC-MS/MS. Method: LC-MS/MS was
adopted to determine contents of lithospermic acid, rosmarinic acid and salvianolic acid A, B, C with mobile
phase of 0. 1% aqueous formic acid-equal volume mixture of methanol and acetonitrile for gradient eluent, flow rate
of 0. 6 mL -min~'. Mass spectrum was operated by an electrospray ionization probe in the negative ion mode. Scan
was in multiple reaction ion monitoring mode. Ion pairs for quantitative analysis of this five phenolic acids were m/z
of 537.3/295.1, 359.1/161.0, 493.3/295.1, 717.5/519.1, 491.2/293. 2. Determination of this five phenolic
acids could be accomplished within 7 min. Result; Linear ranges of salvianolic acid A, B and lithospermic acid
were 0.78-100 wg <L ™", linear ranges of rosmarinic acid and salvianolic acid C were 0.39-50 wg-L~'. Their inter-
day and intra-day precisions represented by RSD were within 15% , their accuracies were between 92% -112% .
Conclusion: A sensitive, accurate and easy LC-MS/MS method has been successfully developed, which can be

applied to pharmacokinetic study of five phenolic acids from S. miltiorrhiza in rat plasma.

[ Key words | Salvia miltiorrhiza ; total phenolic acids; salvianolic acid C; lithospermic acid; rosmarinic
acid
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Table 1 Mass to charge ratio and mass spectrum parameters of five

phenolic acids from Salvia miltiorrhiza extract

k&Y BETEAIL FETFREMAL KERE/V REE RV
FHB R A 493.2 295. 1 -47 -24
FHBR B 717.2 519.1 -47 -25
Pz C 491.2 293.2 -70 -28
LR 537.2 295.0 -40 -13
kTR 359.2 161.0 -60 -23

VE LB L8 100 ms, 3P ACH FE R K - 100V, 6l % 5 ik 6 R B
J -5V,

2.3 PRSI AEI S RS ARE SR Rk
2 X ST R AL B, C X R Ah 4529 5 mg, 43 ) R
W ITFEAE 1.0 mL, 1545 X 8 A% 45 . RS %
T8 X it 4 R i, YR 20, TR BT A B 4 ) N
1,0.05,1,1,0.05 g-L "R &R
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B, PRI IR C JCER BRI 1 Ok B B 1) 43 591 o
3.95,3.91,4.46,3.67,3.65 min, W& 2,

2.4.2 FRuEML MR O R A R T
VB AR VE I, 2. 1 TR 7 iR B, LR Uk
SRR AR AR W TR B AR AR A5 5 R 1 E BT B
KRB 2,

2.4.3 KimEAMEGNE  BCHS b LR R R
FO BT R, PHIR R AL B ORI EE BE R 43 B 1,56,
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A Table 2 Lower limit of quantification, linear range and regression
equation of five phenolic acids from Salvia miltiorrhiza extract in
plasma
403, S ER TR/ pe L™ R E/pe L SRR
FIE R B 0.78 0.78 ~ 100 0.997 7
32 PR A 0.78 0.78 ~ 100 0.997 8
18652
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Fig.1 Mass spectrum of five phenolic acids from Salvia miltiorrhiza

extract
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Fig.2 Plasma chromatograms of five phenolic acids from Salvia miltiorrhiza extract

R3 MPEHSHBBRENBEETENERE (v 25,n=5)

Table 3 Precision and accuracy of five phenolic acids from Salvia miltiorrhiza extract in plasma(x +ts,n=5)

B e/ g+ L

T TR K/ pg e L

8 I g L

B4y MUEER(E RSD W HUES S RSD B S A5 RSD THEH B
/g L7 /% /% /g L7! /% /% /g L7! /% /%
HN FH5HE B 1.70 £0.03 1.7 108. 97 11.98 +0. 66 5.5 95. 84 49.78 £1.659 3.3 99.56
FFE 2 A 1.69 £0. 10 5.6 108. 33 11.68 0. 60 5.1 93.44 49.70 £ 1. 801 3.6 99. 40
R 1.54 £0. 15 9.8 98.72 12.20 +0. 56 4.6 97. 60 48.82 +£2. 846 5.8 97. 64
k1% TR 0.83 +0.07 9.0 106. 41 6.24 +0.09 1.4 99. 84 24.60 +1. 140 4.6 98. 40
FHE R C 0.85 +0.06 7.2 108. 97 5.75+0.43 7.5 92.00 27.84 +0. 680 2.4 111.36
H el P}z B 1.59 £0.22 13.8 101. 83 12.47 +1.54 12. 4 99.74 50. 15 +4.10 8.2 100. 29
FR iz A 1.61 £0. 12 7.2 102.91 11.95 +1.21 10. 1 95. 63 49.53 £4.35 8.8 99. 05
LR 1.59 0. 14 8.9 101. 67 12.26 +1.49 12.1 98. 11 48.26 £4.17 8.6 96.52
1% R 0.83 +0.08 10.0 106. 04 6.39 +£0.43 6.7 102. 20 24.54 +2.23 9.1 98.16
FFE iz C 0.78 +0.07 9.1 100. 32 6.05 0. 50 8.3 96. 86 25.44 +2.62 10.3 101.76
AT T AL, FL3 T 26 B3R A0 16 AH 28 B 1 32 BU Rk after oral administration of Jitai tablet by liquid
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