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Simultaneous determination contents of gallic acid, forsythin, berberine
hydrochloride, palmatine hydrochloride and quercetin of Ningmitai Capsules in
plasma of rats by UFLC-MS/MS method

CHEN Yin-mei, ZHU Qi-hong, SU Gui-peng
Liupanshui Municipal Maternity and Infant hospital, Liupanshui 553000, China

Abstract: Objective To establish an ultra-fast liquid chromatography tandem mass spectrometry (UFLC-MS/MS) method for the
simultaneous determination of five components of gallic acid, forsythin, berberine hydrochloride, palmatine hydrochloride and
quercetin in the plasma of rat after ig Ningmitai Capsules (‘T i/ %). Methods Rats were ig Ningmitai Capsules (1.5, 4.0 g/kg)
or iv gallic acid, forsythin, berberine hydrochloride, palmatine hydrochloride and quercetin mixed solution, blood sample were
collected at different time points. The plasma protein was precipitated with methanol, and acetaminophen was used as internal
standard for UFLC-MS/MS analysis. Results Gallic acid, forsythin, berberine hydrochloride, palmatine hydrochloride and
quercetin showed a good linear relationship in plasma of rats. The methodological investigations met the requirements. RSD of intra-
and inter-day precision were less than 15%, the stability was good, the accuracy was 90.60%—113.50%, the absolute recovery was
73.77%—94.86%, and the matrix effect was 83.80%—106.17%. Conclusion The established UFLC-MS/MS method can quickly
and sensitively detect the plasma concentrations of gallic acid, forsythin, berberine hydrochloride, palmatine hydrochloride and
quercetin in biological samples, and can be used for the pharmacokinetic study of five components in Ningmitai Capsules.
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)R PR A €3l B BT (UFLC-MS/MS) J77%,
W TR T TR RN, HREY
VI EE . W RFERP AT EENE, LR
5 PR ER RIS 25 30 b AT 7, R
TUWRIRFL B AR S % .
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1.1 ¥

SPF 2t SD KB 24 H, M &E (220£20) g,
6 JiEs, WH i K-S sh A R A A,
HPERGIES SCXK (') 2014-0009-0016. zh4)
TRE (20~25) C. B 40%~70%F I 5+ iE
R 1R, SR K RAE R 12 h, B HKK.
FIT A B S50 140 [ 2 A 5% S5 2 BRSE FH 1)
i, HRFE 3R JE.
1.2 ZA@E5iE

TWRKE (038 g/, #L5 2019R000356)
8 8 5t BB R 2D A R A ], 4 UFLC-MS/MS
M EHE TR 16203 ng/g. ERME 790.1 pg/g.
SRR/ INEEDN 312.4 pg/gs FhERE YT 135.2 png/g. #it
R 2346 pglg; HME LITXAE S (#5
Z16J10X79792, JiE734(>98%) W H LRt A4
MBI AR A A S SRR N BER (S
110713-200609) & & ¥ ({5 110831-201906)
Hitiz 2% (IS 100081-200907). X ZEEE FEmy (it
5 100018-201409) 1) H H B £ il 24 StAs: 2 i 72 Bie
R HI>98%; EME (it 487-41-2, FiE
H>98%) WH FigFRHAMFEARGRAR; &
T2 AN 25 H 36 Thermo Fisher Scientific
AFE; EIEg IR H 3£ Sigma AF]; ALK H
Millipore 2 7K A il 4% o
1.3 {Y&5

LCMS-8050 ! UFLC-MS/MS % ( H A g
A]); 5414R BE.OHL (FE[E Eppendorf A H]);
BP211D AU M1 K1 (fEE Sartorius 22 7]);
VX200 B 2 DjReik ek iz & (3£ E Labonco A#]);
KQ-250DB Y iy it il B 7 i e CES e s
A RAFD.
2 Rk
2.1 BRHIECH
2.0 FRESIETEC ] 2 SRR AR R
YT Eh/NEEGL. R . BT, Wk R
% 10 mg T 10 mL &EJEH, InHEEEZS, i)
JREWRE N 1 mg/mL MIfE&H . 77 10 uL 5 4

A VIS, N 950 uL FHEE, FcH Rl fik
&R 10 pg/mL B A% R b i 57 o FH R RN TR
Xof B i £ VBRI RV B 1 pg/mL VRS X
HE A . B 1 pg/mL R AR SA TR, 2 P
W, FF RSO R E R 0.5, 1.04 2.04 5.0,
10.0. 50.0. 100.0. 500.0 ng/mL 7R &% 5 251
W, T 20 CLRAFHH . 53R it & 0E 2 H
BB T LI 24 50+ 400 ng/mL SR A% i o
2.1.2 ARSI BT RS FRE X £ M
fE 5 5.00 mg, BT 10 mL &H#T, HPEES,
TiC 1) OB R B 0.5 mg/mL (VAW . BUZ IR UE
&2, DLFFEEMBE A EIRE N 0.05 ng/mL AR
W, T 20 CIRAEEH.
2.1.3 AAERIIECE] BT IR N AL, R
SEFR, MA@ EIBAIK, 2B H R mik
FE80.05. 0.20 g/mL HIREER, T ig 424,
S MFRBGERIR YT SRR /INEE. . BB
TERANMS R R AR 4% 2 mg, A 5% F TR
(DMSO) 1] 0.9%F AN IIA R, BOl e 51k
A4 0.5 mg/mL WA T iv 4544
2.2 EIEFBRIL &G
2.2.1 (B Waters HSS T3 il (100 mm X
2.1 mm, 1.8 pm), BENHA 0.1%FRIAEH (A) -
T 0.1%F R LIERI (B), BEEME: 0~1 min,
2% B; 1~2 min, 2%~45% B; 2~4 min, 45%~
98% B; 4~5 min, 98% B; AFE N 0.4 mL/min;
HEFEEN 5 pl; AR 40 Co
222 B HEBIEE TR B AR TR
HeFLHE R IEE PN 3KV, BTN 2.5kV; BTFIE
WAL 400 C; #0300 Cs BT SA
EHABUN 3 L/min; SR EAFA 10 L/min; i
WK E AN 10 Limin; K H £ MW
(multiple reaction monitoring, MRM ) % #h g B2 59T .
R /NBE . M. BT, WEER S B
K WAREEAT E AT, BUESHOLE 1.
2.3 MEARE

B 16 A SD KB ig T ZRIREE (0.5, 4.0
g/kg), L Td, T HE 1. 7T REAHIKAYG
0.083. 0.250. 0.500. 1.000. 2.000. 4.000. 6.000-
8.000 h HXIML 0.3 mL, 4000Xg 25> 10 min, 43 &5 1L
Ko L8 KR SD K iv Zj# (1 mgkg), TEH 1K
YRPGRTAZE 2455 0.033. 0.083+ 0.250 0.500+ 1.000-
2.000. 4.000. 6.000. 8.000 h HXIfi 0.3 mL, 4000Xg
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Table 1 Mass spectrometry parameters of five compounds and internal standard
&Y AR R RN BT (m/z) QI/V  Q3/V  CEleV
R E ST 387.5 EEF 352.1—-336.1 11 16 34
LR /NEET 371.5 EEF 336.0—~278.0 18 23 44
R 534.5 Uiy 579.1-371.1 15 27 20
BETIR 170.0 Uiy 169.0—~125.0 14 19 16
Mz 2% 302.0 Uiy 301.1—125.1 14 17 25
W CBEESE (AR 151.1 EET 152.0~110.0 13 19 20

20 10 min, 4r S LK
24 MRHFRBLGIESE

BT RE S AL B 7 VEEAT 72558, RO
FE A BB B RR  YT . ERPR/NEER . 1S
T MR R A bR TR RCR A, HIE N IREY
T, WA IE I NERIRE ST, EhiR/NEE
Bl ERLE . MR R BORER AL ER T . T T T
B TR BRI, IR %
J5i% 2 WORE i A BE 74T Ab

T3 1 WBOK BRUIMARAE 100 pL, B 800 pL
HIEE (& AR 100 ng/mL) YUEEE A, 13 000X g B0
5 min, PRHU VS 800 ul, &AM, M 100 uL
HlE-/K (11D /Y%, WEEA 1 min, 13 000Xg
B0 5 min, HUEIE S uL 3EFE .

T332 2 WK BRI AR 100 ul, AN 100 pL
2% R /KIEW, FANN 800 pL FEE (PR 100
ng/mL) JIHEEE, 13 000X g &L 5 min, WHL F
B 800 uL, AWK, JIA 100 uL FIEE-7K (12 1D
B, WHEREA 1 min, 13 000X g 0> 5 min, H
IEW S pL BEFE .

25 FHEFER

251 LlEtlie BURRATAMK, BRAIAR
WIEANIIAR RAR TR ) I BESL, Rk “2.4” TUF
JIEAC B, R A i B . X 100 pL VR
A RHRAVETR (0.5 ng/mL), 37 CHERAMW TG, M
A 100 puL 2 HMRIRIERS, HRik “24” IR
TR R, R1GE m AR . A2 )E
30 min ML3EHRESL, 4% “2.47 TR kAL H, K154
2y AT T

252 ZMTEHEFERER RS USRI R
A Xt R VAT 100 L, 37 CHEAMT)E, M 100
uL 7 LRI TR 2T, Bl & A 55 HE i i ik
FE5 0.5, 1.0, 2.0, 5.0, 10.0. 50.0. 100.0~ 500.0
ng/mL & Z M, #% “2.47 DN kAR, DL
AR EIREE AR A R (XD, A5 W FRIEH

U R AL R (YD, LIRS 3Rk AT 4 1
[0, A3 EE T FERUARHE T £ . 51 RIBUS DL
HIRFIR, LLSIN=10 BRIk B A N5 iR 58
2R, SINZ=3 BT E IR EEAE T B R .
253 MERREEAURE S HCT AR 100 L, 34w
11 1T 42 0 1) 77 3 o) % 2 % 0 L 0T R E 43 il A
2. 50, 400 ng/mL )i HEFE M, REANKREEPATRCH
S54%. % “2.47 TUREAEE, 1d AIE 3K, I
HEEE 3 d, il E, RS LA YRR
AR TIAR P LOARL, AR 24 R AR it 4245 H Sl
JoR R BE R S R R BEHERA S, THREH . I
2 P, B S A A ) R R ) LA
13 TR B
254 FREUEICE RS RS ELS 0 IE G 1) AR
100 uL & 1.5 mL B0, 37 CRAWTE, M
ANZ MK 100 pL, JWHEERAT, 1% “2.47 WK ik
AR, BLJEW S uL B AT, sk ek, T
R EIWR RS AR TR LE, A RER
FESPATHIE S 1o

A A MK 100 pl, $%“2.47 B 75408,
QTR Bnll = 111 T T 7 TV B R S O R TIR
100 uL, # 1.5 mL B.08H, 37 CRART)E,
IINZS A3 EJE3E 100 uL, AEIRAT)E, WREL
5 uL HEFE AT, R EBIEE], THEEEYS NER
WEE T R LU AR )P 348, BN o 2R FE P AT RO 2 473
THE SR A
255 faEtk

(1D FIR e HEBIEIRA X RIS
100 L, 37 CEAMT &, MAZTHIMHEK 100
pL, T )k 8 50 HER BT AR FE R 2150400 ng/mL
PSR, T 3R T IE 24 h J51% “2.47 BUR T
RARER, REANREETATHIE S, R EIE K, of
HEAEY S ARG AR e, R bR d 2k i
HAL SIS TR S, SRS R R S
B BRI LA, RIS Sl AR e k.
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(2) Kttt HEB ISR A X RS
100 L, 37 CEAMT G, MAZTHAIMHEK 100
ul, FCi & S A Y BB A 2. 50,400 ng/mL
PR, T 20 CCE 14d J54% “247 iR
TIEA B, FEANREE AT 5, il ik
THEE AT S NARE AR P LA, AR AR AR th 2k
THREAL G S R, TR SR Rk TS
P )BT B BE LA, SRASAE K SRR E M

(3) VRAMFREME: K5 B HUS 0 R S 100
ul, 37 CHAWTE, WMAZ MK 100 uL, A
RS S A S EIR BN 24 50+ 400 ng/mL 5T
BES, T 20 CHEfF 24 h, HUHEME, REH
Rl 3 R JE T, il EIEE. IHEENEYS
NARIETAR T LR, AR IS bR Hh 2 vt AL A P S
D JoT B R, v B S o B A 5 T ) o R B 1)
PUAE, SRAFFE SR A e .

(4) FERMTEERE R P RIRR e M HEBIS
SR SRR 100 pl, 37 CRAMRTE, AT H
2% 100 pL, FCHR S S E P ik E A 2. 50,
400 ng/mL W AEFES, 1% “2.47 TUR TR0 EE,
1EE S HRERE P CE 8 h JRRERE T, AR
FEPATHIE S 4, il ait. HESEMEN

A

e

PRUGTRIAR O LA, ARSE AR Hh 261 S0 A i S
JREWREE, TSR =R S RS R SR A T
B, SRBFEMEHFER P rfE .

2.5.6 FEFHN B 100 puL F MY, % “2.4”7
TR AR EE, fil s Ak LiEEE, &H.
R FEEL 100 pL JiTEIKE N 2. 50, 400 ng/mL ]
TRV T 1.5 mL B0 T, BT, FRiE DA
100 pL ¥ LK FERE R, 13 000 r/min &0 10
min, HU_EJEEW, 247 UFLC-MS/MS 43#T, itk
AT (A,

K& FLEL 100 pL FTEIWKRE N 2. 50+ 400 ng/mL
FIRA B VAR T 1.5 mL o8&, ZAWT.
BRIELL 100 pL 817K EH, 13 000 r/min &0 10
min, H_EEEW, #E47 UFLC-MS/MS 43#7, 3%
FALEYNETA (B), THEIE TN

R = A/B
2.6 BB

K DAS 2.0 AT E A5 % 240
3 #R
31 FAEFER
3.1 TREERE Wl 1 PR, SRR,
IR I YT . ERER/NEE . X BRI

C
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f
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Chromatograms of blank plasma (A), blank plasma plus reference substance (B) and plasma sample after
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R, RZERBUER S, v TR A
WAL AR 3T

3.1.3 EMEEAREERE R 3 s, =L P AR
3 ANFREIWRE AL S H RS % 5 H R
P RSD ¥J/NTF 15%, #EFHEA 90.60% ~

BETE. WERARERE (0 2508 3.204
321 2.65. 3.05. 2.17. 3.13 min, 3% 4 pyiEtk
FRAT- S A A PR AR I -

3.2 LMEMEER k2 for, HREY
7T+ EhIR/NEEDRAE 1~500 ng/mL 2 BIFRILi %
%, T M RAE 2~500 ng/mL £ RIFLME 113.50%.

KER, BETRE 5~500 ngmL 2 RIEFLMER 3.4 FEME R 4R, SENLEYILE LR

®2 MRHERPRUEWIIRERZ. LETE. EEREQMR

Table 2 Standard curve, linear range, quantification limit and detection limit of compounds in plasma samples

WER bR h 28 R? 28 Fl/(ng-mL™") E = [R/(ng-mL™") KPR /(ng-mL™")
HEELYT ¥Y=0.054 1 X+0.259 6 0.983 3 1~500 1 0.5
IHLER/NEERL  Y=0.037 1 X+0.168 4 0.989 6 1~500 1 0.5
pUIINER Y=0.002 6 X+0.001 7 0.999 9 2~500 2 1.0
WETIR Y=0.001 5 X40.005 7 0.996 2 5~500 5 2.0
S ¥Y=0.001 8 X+0.001 0 0.966 0 2~500 2 1.0

#z3 MEHERFENESYNERE. HABZEEMNBEBEE
Table 3 Accuracy, intra-day precision and inter-day precision of compounds in plasma samples
WEH PR RS/ (ngmL™")  SE R IR/ (ng-mL™") HERE /% HWREE % H IR % S %
R LYT 2 1.85+0.01 92.50+6.41 9.84 10.51
50 56.10+3.57 112.2047.11 3.00 13.49
400 453.574+43.38 90.60+3.19 1.65 2.46
ERIR/INBET 2 1.92+0.02 96.00+4.41 2.89 7.53
50 56.74+2.13 113.48+4.37 3.34 11.42
400 450.82+33.85 90.16+8.79 4.05 7.12
T 2 2.02+0.06 100.10+5.43 1.41 3.85
50 49.8140.45 99.624+4.27 3.15 5.15
400 501.64410.84 100.3247.16 451 6.51
HETR 2 1.97+0.43 98.50+4.29 2.42 4.82
50 53.041+4.70 106.08+7.15 2.97 7.22
400 472.68+11.14 94.53+8.12 9.45 3.65
Wit &= 2 2.27+0.42 113.50+2.89 3.33 12.00
50 5533+1.97 110.661+4.16 3.27 6.12
400 478.74+9.45 95.74+5.05 543 7.36
F4 MEHRZPFEUEVEARRZFETHREM
Table 4 Stability of compounds in plasma samples under different conditions
st B ik Mﬂﬂ?iﬁfﬁ%ﬁ o %ﬁiﬂﬁjiﬁ o Fﬁ@f%ﬁ _ J%Eéigi%%ﬁ%ré
4 A2} i§==¢ o, SR o, ST 0 S B 0
[#/(ng'mL™) R/ (ng-mL ) RSD/% e (gL RSD/% e (gL RSD/% (gL RSD/%
HRE ST 2 2.110.1 24 22403 114 1.940.2 7.9 22402 9.1
50 51.340.1 45 527444 8.3 483136 7.5 532149 9.2
400 501.2+10.6 5.0 521.5431.7 6.1  476.8+255 5.3 53234375 7.0
R/ NEET, 2 2.1£02 6.1 1.9+0.1 53 2.040.1 5.0 1.840.1 5.6
50 493+4.7 74 47.7+5.1 10.7 51.6+3.9 7.6 54.015.1 9.4
400 513.0+11.5 1.4 483.61+32.4 6.7  522.9+28.1 54 533.7£19.8 3.7
L INeS 2 23+0.1 2.0 2.1£0.1 47 2.0£0.1 5.0 2340.1 3.0
50 48.843.7 25 49.14+48 9.8 50.7+4.2 8.3 53.5+42 7.9
400 514.14+5.7 2.6 474.1+£9.9 2.1 509.6+13.2 26 542.0416.3 3.0
BETR 2 23404 44 2.140.1 44 1.940.2 8.3 22403 9.2
50 51.6+1.7 32 50.5+7.2 143 529+44 8.2 553138 6.8
400 496.31+9.5 0.8 477.6+13.9 30 516.8%212 4.1 533.7£29.8 5.6
Wit B & 2 2.0%0.1 44 2.140.1 2.7 2010 1.0 1.940.1 24
50 467429 6.5 454457 12.1 48.943.1 5.9 482450 9.4
400 483.1%+11.3 34 446.2+31.5 7.1  477.0+21.8 4.6 455.6+35.2 7.7
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FF 20 CHE 14 d, =HEKE 24 h, &L 34
PRGN G AR AR 2 . BRA, WIS LIRS AE E B
HEFEZR I 8 h AT M i 45 R
3.1.5  IREUECERFE AN, Wk S iR, &
AR 3 AN TEIRE B ARINAL A ISR E ENSCR N
73.77%~94.86%, FFEHEVIFEARII TR, K
TR B A i R A . RN N 85.30% ~
106.17%, & B IR TP AN T4 2 R AL &4 (1)
M5E
3.2 HEEFEMR

KRAZHE 1R, MEHRETIR. WEER.
SRR T YT . ERER/INEERR . SRR A A 25 9K I 1]
MR 2 Fiow, Zish¥ S5k 6.

ig TIWRKEE (0.5 gke) 1K, BRIEE TR

—_
(=}
|

A ig ——0.94 mg'kg™!

R SE/(ng-mL ™)
"

Ffi
(=}

- 0.82 mg-kg™!
— 6.48 mg-kg!

R/ (ng-mL ™)
—_— [\*) W
S 8 8
'\v' : * '
>4
//

if

|/

— 1.25 mg-kg™!

B E/(ng-mL ™)

- 0.40 mg-kg™!
— 3.13 mg-kg!

S/ (ng-mL ™)

J

8
— 0.54 mg-kg™!

JR R E/(ng-mL ")

x5 MEHDHDEUESYIERIEIRIE RN
Table 5 Extraction recovery rate and matrix effect of

compounds in plasma samples

=
et EERU e s
HRE DT 2 90.32+1147 103.19£3.03
50 94.86+10.02  96.02+2.43
400 92.85+10.56  99.131+1.82
SRFR/NEET, 2 78.98+2.15  102.04+3.38
50 79.2942.89 98.811+2.16
400 90.13+3.40  100.0941.29
ey 2 90.08+2.68 85.30+2.69
50 85.9547.96 86.041+2.27
400 91414223 87.9242.64
BEFIR 2 75.13+£8.08 92.12+12.87
50 75.99410.13  106.17£8.41
400 73.77+7.61 90.56412.96
Wt E & 2 86.97+5.55 94.20+11.36
50 86.6016.04 96.211+4.17
400 82.6013.70 95.054+5.28
6001 iv e 1.00 me-ke!
,g 2 Kg
& 400
:I% 2004
L
H 0 7 7 F T )
0 2 4 6 8 10
= t/h
g 600 v —— 1.00 mg-kg!
& 400
g 200-L\L
) ~— .
& T3 4 6 8 1o
t/h
£ 5007 . ——1.00 mg-kg™!
2 400- v
& 3001
200
ﬁ%ﬂ; 100-L4\
w0 —— ' "
0 2 4 6 8 10
t/h
72507 iv - 1.00 mg-kg!
£ 2001
é" 150 1
w1004
¥ 50—L
iz 0 . ,
Ji=$ 0 2 4 6 8
t/h
= 507 iv —— 1.00 mg'kg!
2 407
2 307
w2071
iﬁ 101 —
=07 2 4 6 3
t/h

E2 MFEHEEFER A HEE B). HEREDT (O B/ (D) EBHE (E) FIMZRE-TEMZE (1d)

Fig. 2

Plasma concentration-time curve of gallic acid (A), quercetin (B), palmatine hydrochloride (C), berberine

hydrochloride (D) and forsythin (E) in plasma after administration (1 d)
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Table 6 Pharmacokinetic parameters of gallic acid, quercetin, palmatine hydrochloride, berberine hydrochloride and

forsythin after administration (1 d)

BB T#/(mgkg) ETF (mgkg™)

iv 1.00 ig271 ig21.68 iv 1.00 ig 040 ig3.13
AUCo-/(ug'L"h) 346.83+85.42 155.29+46.56 491.60+£104.39 65.084+23.49 4401194 14.64+8.18
AUCo-=/(ug'L™"h) 385.891+114.46 160.17£50.28 493.90£104.75 654712493 4811258 16.77£8.47
MRTo-/h 1954053 2.0610.11 1.6610.11 0.68+0.24 0.8610.30 1.8340.49
MRTo-«/h 2.81£1.38 2261024 1.70£0.11 0.75£0.29 1.1310.84 2.77+1.31
fin/h 221£1.12 1444029 1.00£0.11 0.9240.90 0.71£0.64 1.87+1.08
fmax/h — 1.00 0.94%0.17 — 0.29£0.10 0.34£0.13
VI(L-kg™) 163.21+55.82 243.07£69.78 59.984+10.34 419.49+388.96 3841701192796  3364.251+1823.54
CL/AL-h kg™ 56.73120.24 120.72£43.56 41.79£7.13 3311419143 5281.63£2679.75  1485.321838.63
/(gL ™) — 7134419.54 240.81+52.95 — 3914175 9714527
Fl% — 54.60 21.87 — 16.52 7.18

- EREYVINEER (mg kg ") 1R & /(mg-kg™) HREDTT (mgkg™)

v 1.00 ig 125 v 1.00 ig0.94 v 1.00 ig0.54
AUCo-/(ug'L"h) 201.28+72.76 6.7612.47 192.46+22.38 7871145 93.90£+13.39 4224180
AUCo-=/(ug'L™"h) 216.98+74.29 720£3.15 228.02+44.52 8.75+£2.44 101.24£28.82 5261243
MRTo-/h 2.08+0.42 1.0940.25 2.17£0.34 0.98+0.27 2361026 1.16%0.19
MRTo-«/h 2.73£0.89 1.2610.50 9.83114.11 1.541+1.49 4361235 1.4610.59
fin/h 1.9740.65 0.61£0.44 7.55£10.05 0.94+1.45 3.25%1.85 0.92£0.55
fmax/h — 0.47£0.08 — 0.2840.09 — 0.50
VI(L-kg™) 286.36+106.63 230792187733 486.74£231.40  2514.03£3128.70 903.321+327.48 673.071+816.62
CL/AL-h kg™ 103.80+41.60 3245354132720 78.64132.76 2453.32£717.97 208.31£46.37 344.391+256.07
(gL ) — 5274099 — 8.49+1.62 — 11.8040.95
Fl% — 2.68 — 435 — 8.32

St ah, MR SMRE DT, RN
KERMEHHEECTEER: BETRNEY
FIFHEE (F) N 54.60%, &M F N 16.52%.
ig TIMRIKTE (4.0 gkg) 51K, KETHE.
Wit 2. R YT, EhE/NEEm . M
W (np) B8, N 0.61~1.87 h, FER&tbEY
HERER, AOGERNER, SUEWN 0, HK
B RHIONEMTF (1.87h). ®ETER (1.00 h).
Mk & (0.94h). FHEREDLYT (0.92h). hER/NEE
B (0.61 h); HBAAEVIIEWERTE] (fma) 9 0.28~
0.94 h, tmx HE 2T AR BETR>HRED
VT > SRR/ N > 3 > Mt s I T ERINIA
WEIRE (Coax) N (240.81£52.95) pg/L, ZHA
AV 20~45 5, $o7ni% & TR T ReAE T W B e
WRIFHEEE P RONEE . SMAYN F T
R AR TR 21.87%. shEEE 57T 8.32%. %

R 7.18%- Wil K 4.35%. HARSIPEIAFEAE
Z5, Hig TIWERKHE (0.5. 40 gkg) J&, HE
TR 5 I (1 10 25 9% 5 - ) il 2R AT AR — 3

ig TIRKTE (0.5, 40¢gkg) 7dJ5, HET
BR. SRIRE VT ERBR/INEEWS. 5l A K R
I 25 FE-AF R 2R an P 3 B, BRER R R S YT b,
A A0 10 25 9% 5 -Bf ) | 2847 AR — 30 ig T
WHTE (4.0 ghkg) 7 dJh, KRIMIEFREERE
YT Crax N 15 ng/mL.
4 g

AR FEE T POE . REU) UFLC-MS/MS 77
%, ATTRKREREE TR, SRESIT. &
P /NBERRL . TR M 2R S P TE K BRI
MZE T ZENTIRIE. RIEVEEl HEf
B FEE R SRR e RAF, ATRAR il
RICHEAR N IR M E . AR, T g
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Fig. 3 Plasma concentration-time curve of gallic acid, quercetin, palmatine hydrochloride, berberine hydrochloride and

forsythin after administration on (7 d)

B ETIR. R ESIT. HM/NEEL. 6
T WEERI F i np i, RIS EWELN S
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