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B OE B ZIRNMNTAPHRNPELAR . ZLF SR ESRFRATES SN R, Tk RASRRMEER, &1k
A% 4 Dionex Cis, I A8 A THE-0.1% = TheR ik (A AR pH £ 7.2) (B 2BL) , iRk A 1.0 ml/min, 40 % % 4 210 nm, 4
230 C, AT A 20 pl, ZR B A EAH R Bk R T ZAR I A AT B 47 4 1.400~8.400 pg(r= 0.999 4) |

0.152~0.912 pg(r=0.999 6) .0.248~1.488 pug(+=0.999 9) .0.128~0.768 pg(r=0.999 4) ; & ¥ FE 5 %) 3 84.85.3.15.15.03.7.76
ng, ¥ R 5 A 4 24.13,0.89.4.27.2.20 ng; 45 5 & A2 M | F MK I 49 RSD<<2% ; n A = % 551 4 96.29% ~99.06 %
(RSD=1.10% , n=9) . 96.49% ~98.27% (RSD=0.69% , n=9) . 99.26% ~101.13% (RSD=0.62% , n=9) . 96.27% ~98.64%
(RSD=0.89% ,n=9), %it: %% FRlEM1E EREH FAMTF, TH TR AR LA PELAB . ERG LR ERF
WRTEHESE
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Simultaneous Determination of Four Components in Shenju Lotion by HPLC
TAN Lu, ZHANG Guangqiu, LIU Wen (Dept. of Pharmacy, Huanggang Central Hospital, Hubei Huanggang
438000, China)

ABSTRACT OBJECTIVE: To establish a method for simultancous determination of matrine, linarin, berberine hydrochloride
and osthole in Shenju lotion. METHODS: HPLC was performed on the column of Dionex Ci;s with mobile phase™of acetonitrle -
0.1% triethylamine (pH was adjusted to 7.2 with phosphoric) (gradient elution) at a flow rate of 1.0 ml/min} detection wavelength
was 210 nm, column temperature was 30 °C, and injection volume was 20 pl. RESULTS: The liftearirange was 1.400-8.400 pg for
matrine (7=0.999 4), 0.152-0.912 pg for linarin (»=0.999 6), 0.248-1.488 pg_for“berbetine hydrochloride (»=0.999 9) and
0.128-0.768 pg for osthole (¥=0.999 4); limit of quantitation was 84.85, 3/15; 15.03% 776 ng, limit of detection was 24.13,
0.89, 4.27, 2.20 ng; RSDs of precision, stability and reproducibility tests“were lower than 2% ; recoveries were 96.29%-99.06 %
(RSD=1.10% ,n=9), 96.49% -98.27% (RSD=0.69% ,n=9)", 99.26% -101.13% (RSD=0.62% ,n=9) and 96.27% -98.64%
(RSD=0.89% ,n=9). CONCLUSIONS ;s The.method is"Simple;” accurate and reproducible, and can be used for the simultaneous
determination of matrine, linarin, berberine hydrochleride and osthole in Shenju lotion.
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4 Hp 24 ) 3R (HEHE S5 < SR 220110230) , th i 2 BF 24
16 HH IR F-55 120k P 2 M2 A, A T R (REE BRBY R
TSR IR, AT T 20 T LR TR s B S AR R 2 i e ik
FEPEIE TR, b S o 2y BEAEAE R KT
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WP AL HOM IR T P A RBUS S0 ST RN
BRI R - 28 5 B A 7 ik, LA SUT Ay 4t 42 32 1 790 ) S
RS,

1 ##
1.1 2§

Ultimate 3000 %! HPLC /Y , £ Ultimate 3000 %% . Ultimate
3000 241G 2S  UltiMate 3000 WPS [ 2/ £E 2% . Chromeleon
TR AR B b B 22 45 (32 [ Dionex /A 1 ) s FA1604 8 J7 43 22
— AR (RO RA A A R A 5 pHs-3C B pH T
(BUIN BN e A A BR A D) o
1.2 HR5IEH

Za e (R X He BE5E 5 L A5 - 141105141201
150209, L 4% : 500 ml/ff ) ; ¥ 2 84 B8 i (diE 5« 110805-
200508, 4l :99.80% ) (AL TV X IR (A1t : 111528-201308,
4l % :99.50% ) R R /N BEB IR (L5 110713-201212, 46
J:99.00% ) |3 R T 2% BAD (A5 £ 110822-201308 , 40 i
99.00% ) I [ H [ £ il 24 ke e FAE e 5 R I L S o 6%
4, LR W = LW BER OKI R o i K R alidboK
2 HEEER
2.1 Bif&E

@34 . Dionex Cis(250 mmx4.6 mm, 5 pum) ; i shAf : ZE
(A)-0.1% = LMK F R ABERRIA T pH £ 7.2) (B) , B8 EE BEL
(PR U2 1) 5 W« 1.0 ml/min; #0013 K 2 210 nm; 13 -
30 °C s #EFEER - 20 pl,

22 BEMEE

2.2.1 IRAXHGEI 3 RS BRI S0 B 0.017 5
g FEAETIXT I 0.001 9 g R R /INEEGIXT HE 5k 0.003 1 g g IR
TZREXFIRE 0.001 6 g, & [7]— 25 ml S b, i R s A O
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B A, R R4 5 700,76 ,124 .64 pg/ml BTRA
X BE AT
®1 HEXRERF

Tab 1 Conditions of gradient elution

i8] min A% B,%
0 15 85
2 15 85
23 25 75
43 25 75
4 57 4
62 57 43
603 15 85
76 15 85

2.2.2 MRS KSR RIBORE A 5 ml, BT -, T
KA pH £ 9.3, IR L FRE T 43 W0k <) b PR4E 42 33
W, BRI 20 ml, B 9F R SRR IBOR, #5271, 3378 T FHY Je s i
FEREZEZE 10 ml I, 22 0.45 pm BFLIE IR g L, BUZEDE T,
HIEL .
2.2.3  BRMEXTHEWS W HRE S AL T LRI A T 43
A TIES BTAGTE BRI IE R 1 B PR BE A, SR 5 5
“2.2.27WUT Jy vkl A X BT
2.3 REERAMRE

HC2.27 WU IR A Xof BT IRV (b A i AN B P oy B
WA o, F 2.1 IR A S A BEREDN S , 10 S A, 1 LI
Lo B LRVHL EIZ BRI & U B RE A B 4 B
Gy B> 1.5 B R LA S 08004 1> 2 000, £/ B if ] 2 20
min o 55T, HA R E T
24 HBMXRER

A3 BIKE B L 2.2.17 U IR A 0 B 1.2.3.4.5.6
ml, 4351 F 10 ml S I EEE 25, R SRR
B IR TS A, 52217 T T 03 A (R BRI 5 T S 0 ThT
Lo DARFIN e 43 HEAE it (x, ng) R AR AR AT () AR AR
BEATERAPE B A58 00 5L T  Fh W/ NEER A K+ R 10
[l Rt LT L, AR 2.
25 TEERSHWNREZE

HU2.2.17 TR VR A X B VA WO o, SRS R AR R
“2.17 IR A SR A SRR A 6 IR, SRR A, Y5
Fe Ry 10 1B, 4558 5 R (LOQ) 5 415 oy 3+ 1B, 7546 B
(LOD), Z52R L3 3.
2.6 BEERE

B 2.2.17 T T VR A 6T BE R VA VRO Jk L 2.1 00 T (03 2%
PEHERENE ORI R . 2558, 35 S0 SEAETT  ERIR/NEE B
Al IR 2 04 18 FLAY RSD 43 5114 0.41% . 0.37% . 0.58%
0.66% (n="6) , KWL ZRTH B R AT
2.7 BEMRE

We2.2.27 0 F L B RS &, 400 TR IR R R 0.2,
4.6.8.10,12 h B4 “2.17 WU 335 45 R HEREN 3 , i S 0 1T
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Bl S5 IS0 SEAETT R R /N BE R A i PR - 2% 1 R
RSD %3314 0.89% .0.77% .1.15% .1.23% (n="7) , FEHAALL

WRAEEIR T 12 h N e T BT,
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Fig1 HPLC chromatograms
A.mixed reference substance; B.test sample; C.negative control without
Sophora flavescens; D.negative control without Chrysanthemum indicm;
E.negative control without Phellodendron chinese; F.negative control
without Cnidium monnieri; 1.matrine; 2.linarin; 3.berberine hydrochlo-
ride;4.osthole
%2 ERSESEHEE

Tab 2 Regression equations and linear ranges

Frlls EEgE: r GG, g
B y=26518x42.397 0.999 4 1.400~8.400
U y=59.65x+0.293 3 0999 6 0.152~0912
RN y=60.57v—0.167 09999 0.248~1.488
WIRFE y=129.12x+10.549 09994 0.128~0.768
=3 TEERSKRNRUELR
Tab 3 Determination results of quantitation limit and detec-
tion limit
TRl L0Q.ng LOD,ng
HEW 84.85 %13
U 315 089
OB 15.03 427
WRTFE 7.76 220

2.8 BEMIRE

) —HERE & (FE5: 150209 )38 i, $462.2.27 350 R Jy 246l
AL SR, PR 2.0 U S AR R D E 9 SR 0 T
o G50, S0 SEAETT R/ N A R T R A
B30 297.76.,10.88.47.33.11.06 pg/ml; RSD 4344 0.69% .
0.85% .1.00% .0.91% (n=6) , RWAT L HE MR IT
2.9 InEEEKERLE

HEZED; 2016 455 27 5 30 1

KR A B RE AL (LS - 141105) i
SR b R BT (80 2 52 AR R/ N BE g A g K
AR 522,270 N I ik s, L 2.7
TSI ISR IR R IR IR 25 R L3 4,

F4 MR ZEIRE LR (n=9)
Tab 4 Results of recovery tests(n=9)

39

s N

.5

1 Wk,  BEEE MAZ, W=, EREE EEEE RSD,
1% ml Hpg Bg Bg ,% e, % %
H5H 250 75803 60200 134197 97.00 9762 110
250 75803 60200 135184 98.64
250 75803 60200 135389  98.98
250 75803 71000 151132 9783
250 75803 71000 150655 9721
250 75803 71000 149977 9633
250 75803 91000 16428 9723
250 75803 91000 165948 99.06
250 75803 91000 163427 9629
ST 250 2%80 2080 404 931 9748 069
250 280 2080 4687 9649
250 %80 2080 469 9678
250 2%80 2600 5217 97158
250 2%80 2600 5233 9819
250 280 2600 529 9804
250 2%80 3120 5700 9679
250 2%80 3120 5734 9788
250 2%80 3120 5746 9827
RN 250 115.23 90.00 20625 10113 10029 062
250 11523 9000 20573 10056
250 1153 9000 20511 9987
250 11523 11500 23017 9995
250 1523 11500 22999 979
250 11523 11500 231001 10068
250 11523 13500 25162 10103
250 11523 13500 25069 10034
250 11523 13500 24923 9926
kT 250 2625 200 478 9809 974 089
250 2625 200 4791 9845
250 2625 200 a4 %27
250 2625 2640 5198 9746
250 2625 2640 5174 9655
250 2625 2640 518 97.08
250 2625 3168 5750 9864
250 2625 3168 5685 96.59
250 2625 3168 5719 9766

2.10 HmEEWE

B3 HERE AL A58 L 322,227 T 7 i A A B A IR

FEHE 217 TR TGS R REI E | 10 S IR RO S

SALTT R/ NERRURN I R R i, 45 R L3R5
x5 HMEAENELER(n=3,pg/g)

Tab 5 Results of contents determination of samples (n=3,

ng/g)
Fidts whH el FAY TR
141105 303.21 10.72 46.09 1050
141201 29763 11.05 4671 1123
150209 29176 10.88 4133 11.06
3 it
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3.1 MERKHERE

TES R ARG M 1 322y 21002201 230 nm®/45 | 52 7E
FF B RG 0  4 h 268,334 nm™ R R /)N BE B 14 A6 I 35 K
228 264,346 nm'™, i JK T2 1K I K S 206,322 nm!™”,
B AR AE N )R PR A S 4 e v 4 RO 14, 445
RAE 210 nm AL, 4 sl o YA B0 e AR, H A 2% 5T
TN, AR FE 210 nm AR K .
3.2 REUAFIMER

HURI T, B H 5 T W BE Lk 2 LR 1E W HEEUs
Mo g MFBRBEEE T, L8R BRI e , TOA I
WERE IR CTRVE D RIUAT . s e AR IO RUA TR 32
BOR B, %408 FH R 2T 30,20 , 15 ml/K 43 B HE H 1 3 1k
S 4 W, LA TR B L AC PR IBUROER . 2551, IR £ Tk 20 ml/ik
PRAFARI 3 YK BT A RO IR A BRI A3, SOA I
PR 2R LR A FREUATL A 20 ml/k, BEBURECN 31K,
3.3 mEERERE

BB SRR, FEE T LGN[R JEE IR VA WA
2 -0.05 mol/L R — AU B /K Vi A 211 -0.1% — L e /K %
TR CRERR TR 5N ) pH) S5 AN R0 ShAHIEA 745 B2 FBREEVEBE . &5
R LA IG-0.1% = Wik e (B BR R pH 2 7.2) B L
HOR R, & G IEIETE 43 B9 RE BT B AR R BT
I, AT B 2 05-0.1% = Z WK i (R RR VR 15 pH 2 7.2)
IR BIAR e =R R BRI

25 B A YRR R, S ARG, AT T R
SV S ST R/ NEERRIIE R T R 2 i o
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