5522 555 18 4l FELEATFZERE Vol.22,No. 18
2016 49 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2016

- 2R

KU 32 1) 57 o By R -5 2 IR 28 Ji 0 1Y) 5
e K 254880 J124 00t

&, KGR, FE, RE, FrEA, ReA, $2%F
(hFPEBZXT BFR, LAEPHAXLHFAIRRRTLPS, BF  210023)

[FE] B 7 R B S R IR 7 ) 50) 5 I3 v 5 2 28 (T 4 SR TR S S TR T PR S TR ) 5 8 T 28 (3 591
TIRE A-T-0-B-D-AEHEAT DEFH EER WEF R TIZAE A) B 18 = 200 A @ 5% -5 3 5 3% 1% (UPLC-MS/
MS)  IFRF s R ah Ty 2. FiE AR CR MR O WR-1E TEE(1: 1) 2800, i gh A 0. 4% W BRK IS W-[ S5-I B (4: 1) 1R
AW EEVEML, W 0.4 mLemin ™" SR BT SR B Ak, 45 RN W B AR S, o B R B AR O IE B TR, R akar
B[] B 00 52 12 o 9 A A3 UPLC-MS/MS £k B4 (R >0.992) K5 %5 [ RSD ¥ < 14.2% , fEHfi i£85. 49% ~ 114.76% , 5
TG ER GIFER BSER S TRERE AT-0B-D- AT ST w5 RN & T A AUC,, 5
AUC,.,, 5 500 24 35 U AR LU 50 35 185 T, 17 1 22 R S0 ) 285 12 4 1) VS B o R 4 DR 2 SR B 22 1 . 4548« 1 37 9 UPLC-MS/MS %
S PR B A, T T R T R PP 9 B B A A A R AR PN G 251 B T R AR

[RgR] BOERERR,; B, W3, 25035, Bm

[HEHZEE] R969. 1;R945;R284. 1;R944. 1 [ XEkERIEEB] A [XZHE] 1005-9903(2016) 18-0082-06

[doi] 10.13422/j. enki. syfjx. 2016180082

[ Mg HRRAE]  http://www. cnki. net/kems/detail/11.3495. R. 20160727. 1602. 006. html

[MEHEREE] 2016-07-27 16:02

Determination and Pharmacokinetic Analysis of Phenolic Acids and Flavonoids After
Oral Administration of Shuanghuanglian Preparation by UPLC-MS/MS
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[ Abstract ] Objective: A rapid and sensitive ultra performance liquid chromatography tandem mass
spectrometry method ( UPLC-MS/MS) was developed and validated for simultaneously determination of phenolic
acids and flavonoids in rat plasma after oral administration of Shuanghuanglian preparation. Method: Plasma
samples were pretreated by n-butanol-ethyl acetate (1:1). The separation was preformed on an Waters Acquity
HSS T3 C,, column (2.1 mm x 100 mm, 1.7 pm) and the flow rate was set at 0. 4 mL + min ' with mobile phase
of acetonitrile-methanol (4:1) -0.4% formic acid for gradient elution. The detection was performed on a triple
quadrupole tandem mass spectrometer by multiple reaction monitoring ( MRM) via electrospray ionization ( EST)

source with positive mode. Result; All calibration curves had good linearity (R* >0.992). RSDs of precision
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and accuracy were all satisfied. After oral administration of Shuanghuanglian preparation, a remarkable increase in

values of AUC,, and AUC,_, of neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, baicalin, oroxylin

A-7-0-B-D-glucuronide, wogonoside and baicalein was observed by compared with Lonicerae Japonicae Flos extract

group or Scutellariae Radix extract group; but the elimination rate of phenolic acids and flavonoids in

Shuanghuanglian preparation was slower than the single herb extract. Conclusion: The developed method is

successfully applied to pharmacokinetic study of nine active ingredients in Shuanghuanglian preparation, this study

can provide experimental evidence for elucidating rationality of compatibility of this preparation.
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Fig. 1 Representative HPLC chromatograms of nine analytes and

tinidazole in rat plasma
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Table 1 Regression data and LLOQs of nine phenolic acids and flavonoids in Shuanghuanglian preparation

2k MV I A% B

% [l = 77 R

K55 /gL A5 /gL
Bk IR 1.04 ~652.5 Y =0.002 5X +0.024 2 0.992 7 1.04
23 5 R 1.61 ~1 005 Y =0.001 6X +0.028 2 0.992 4 1.61
e 4 J5L 7R 0.84 ~527.5 Y =0.001 0X +0.010 1 0.995 4 0.84
WA 1.75 ~5 475.0 Y=0.002 5X +0.073 0 0.997 1 1.75
TRUCE A-7-0-B-D-3 A HE1F 1.61 ~1 005.0 Y=0.016 8X +0.010 6 0.995 4 1.61
DU A 2.16 ~1 080.0 Y =0.008 8X +0.999 0 0.995 8 2.16
HEE 0.86 ~535.0 Y =0.001 4X +0. 003 0 0.999 2 0. 86
W% 0.98 ~615.0 Y =0.004 8X +0.013 7 0.999 0 0.98
TRHKZE A 0.84 ~525.0 Y =0.001 1X -0.002 4 0.996 0 0.84
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Table 2 Non-compartmental pharmacokinetic parameters of three ingredients in Lonicerae Japonicae Flos extract and Shuanghuanglian

preparation(x £s,n=6)

, C oo T 1) AUC,, AUC, ., CL,/F
i Wix 4531 » . L L TN
/g L /min /h /mg-min-L /mg-min-L /L+min~" kg
R AR IR 7.11 £0.917 38.33 £20.41 6.71 £4.01 2.07 £0.39 2.08 +0.39 4.95£0.92
XL 26.89 £10.35%  12.50 =6.12" 4.09 £1.34 2.81 +1.25" 2.94 +1.28" 3.94+1.59
75 JE iR 4 AR K B B 37.20 £9.25 40.00 +12. 65 4.24 £2.74 8.93 +1.79 8.94 +1.79 1.15£0.21
XL 122.46 +66.73%  13.33 +5.16% 5.54+£3.56 13.99 +4.83" 14.01 +4.82" 0.80 +0.29"
MaskJEiR AR AR IR 8.10=1.14 80.00 £43.82 9.05 +0.87 2.36 +0.60 2.36 +0.60 4.46 £1.17
XL 4 30.93 £17.70"”  13.33 £5.16% 7.11 +£5.37 3.69 +1.27" 3.76 +1.30" 2.98 £1.20
5 &M IR BUR L& P <0.05,% P <0.01,
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Fig. 2 Mean plasma concentration-time curves of nine phenolic acids and flavonoids in Shuanghuanglian preparation(x +s,n=6)

®3 EZRBBASWHEZEAT 6 NFURSIHARINZSH (2 £5,n=6)

Table 3 Non-compartmental pharmacokinetic parameters of six ingredients in Scutellariae Radix extract and Shuanghuanglian preparation

(x+ts,n=6)
Ay 25 5 maxl - max2 T a2
/mg-L~! /min /mg-L~! /h
WA 5 BT 3.29 +0.79 13.33 +7.53 2.08 +0.82 9.00 +2.25
XL 2.09 +0.52" 11.67 +6.83 2.58 +0.87 10.00 £1.79
T2ULE A-T-0-B-D-7 & Wi PR 0.44 £0.17 13.33 +7.53 0.80 +0.42 8.33 £3.45
XL 0.40 +0.23 14.17 £6.65 0.93 +0.30 12.67 £5.75
G ot AR IO 0.55 +0.30 11.67 +6.83 0.40 +0.24 8.33£5.72
WLH % 0.27 £0.10% 23.49 +13.84 0.53 £0.25 15.00 +7.13
WA T P O 0.10 £0.04 10.00 +5.48 0.04 +0.01 9.33+5.32
WLH % 0.05 £0.01% 7.50 £2.74 0.05 +0.01 11.33 £3.01
WHER AR IOR 0.08 £0.04 6.67 +2.58 0.08 £0.04 10.33 £3.67
XL 0.05 +0.02 6.67 +2.58 0.07 +0.03 11.00 £2.76
TREHE A S O 0.09 +0.03 6.67 +2.58 0.05 +0.02 10.33 +3.67
XL 0.12 +0.08 7.50 £2.74 0.04 +£0.01 12.33 £3.21
WA R PR 4.62 +2.25 1700.90 +398.60 1 727.80 =384.80 0.006 =0.001
LH i 8.43 £4.45"  2412.30 +888.10" 2 580.30 +867.50" 0.004 +0.002"
TRUE A-T-0-B-D-F B Wi AR B 5.52 £3.52 657.50 £224.80  676.90 +211.40 0.016 =0.006
WLH % 8.72 +4.78" 1 056.90 +413.80" 1 192.60 +517.30" 0.011 £0.007"
W T 28 P U 4.47 £2.02 252.50 £103.00  255.30 +100.60 0.047 £0.026
WLH % 7.78 +3.96" 536.40 £+221.10"  592.40 £270.00>  0.023 £0.018"
R L 28 P IO 7.04 +2.85 35.10 £5.50 36.70 £5.50 0.278 £0.042
WLH % 11.62 £3.12" 56.67 £19.50" 69.30 £20.74" 0.199 +0.074"
WA B P UK 4.91 £1.79 5.70 +1.90 5.80 £1.80 0.191 £0.068
XL i 6.33 +1.93" 6.67 +2.72 7.00 +3.00 0.170 £0.083
FIRLE A He R PR 4.13 £1.49 31.10 £7.80 31.30 £7.90 0.335+0.079
XL i 8.27 +4.03" 37.40 £13.20 40.40 £13.10 0.269 +0.082
0.

TE 5 MR O LB P <0.05,P P <
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