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JINRR PO 9h SAL B 2 3 B S & B AE

WL R R AT AR, R
1. A B2 K22 BRI JA 610072 2. IAS B2 2% S 610075 )

HWE B & 3 HPLC-DAD 7% K 3o ¥ ik Bl Byl 52 ek w b Fiks b 28 30 & & L 3R /) BE Ak, 2k B2 % A4
oK Z AL S B H R T AR A E., Aik: KA InsertSustain C,y &3 4 (250
mm X 4.6 mm, 5 pm ), VAT (A )-0.05 mol « L™ 88 — 547 (B ) A shA8, 46 L 2e B, DAD #] 2% , #im o
¥ 268 nm ( 0~22.5 min, M) K 2 365%, 67~71 min, £ 2k 52 0 BE4% ). 280 nm ( 22.5~30 min, i) 2E 37 & 2
% ). 237 nm ( 30~45 min, %0 H3E3F ), 247 nm (45~55 min, AR & B, 71~85 min, 40 H 3 k8 ), 284
nm ( 55~67 min, 4] 2B F A0 AR ), GEIR: B AFM L5 B BT R LA B BEAR . 3R K AR
R Z AR ARG B H 3 H R T AR 03 R RE 5 3 4 2.060~51.49 wg - mL™' (r=1.000 ),
3.111~77.77 pg* mL™" (r=1.000 ) . 1.813~45.31 pg* mL™" (r=1.000) . 1.960~49.00 pg* mL™"' (=0.999 9) . 2.019~50.48
pg * mL™ (r=1.000 ), 2.468~61.70 pg* mL" (r=0.999 9 ). 2.408~60.20 pg* mL" (r=0.999 9) S B N 5 & A% &
R RAFEMEE R P A e E (n=6) 5 %] 4 100.6% ( RSD=1.6% ). 100.3% ( RSD=0.4% ). 101.0% ( RSD=
1.3% ). 100.7% ( RSD=0.8% ). 100.1% ( RSD=1.9% ). 101.6% ( RSD=1.3% ). 99.8% ( RSD=1.7% )., £5if: & X %
SN E T EAAT i F IR R, AR 5, TIMAF, TR Tk i i eg 7 A F5AFMER 49 F
B
KGR Yk E; R BAR BER R AR R I AROL S R S B KB vk A E
YT SayME; KKk R E 5

FESES:RI17 CEAERIZAD: A ERES:0254-1793 (2018 ) 08-1351-07
doi: 10.16155/j.0254-1793.2018.08.09

Content determination of the effective components in Jiawei Simiao particles’

XIE Fan'?, SHI Chong—jing’, YUAN Qiang-hua', GU Jiang—hua’, SHI Zheng-tong’, SONG Ying~

(1. Affiliated Hospital, Chengdu University of TCM, Chengdu 610072, China; 2. Chengdu University of TCM, Chengdu 610075, China )

Abstract Objective: To establish a method for simultaneous determination of 7 active components
( tetrahydropalmatine, berberine hydrochloride, phellodendrine chloride, magnoflorine, cyasterone, liquiritin and
glycyrrhetinic acid )in Jiawei Simiao particles by HPLC—DAD method with wavelength switching. Methods: The
separation was performed on a InsertSustain Cys (250 mm x 4.6 mm, 5 pm ) column. The mobile phase was composed

of acetonitrile ( A ) =0.05 mol * L' potassium dihydrogen phosphate ( B ) with gradient elution. The detection

R PR AR I I R R Y (455 - 2016-D-YY-03 )
* GHEIEH  Tel:(028)87783735; E-mail : songying624@163.com
F—1EE  Tel:(028 )87783474; E—mail : xiefan959@163.com
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wavelength was set at 268 nm ( 0-22.5 min, detection of magnoflorine, 67-71 min, detection of berberine

hydrochloride ) , 280 nm ( 22.5-30 min, detection of tetrahydropalmatine ) and 237 nm ( 30-45 min, detection of

liquiritin, 247 nm ( 45-55 min, detection of cyasterone, 71-85 min, detection of glycyrrhetinic acid ) and 284 nm
(55-67 min, detection of phellodendrine chloride ). Results: The ingredients could be effectively detected and
separated. For tetrahydropalmatine, berberine hydrochloride, phellodendrine chloride, magnoflorine, cyasterone,
liquiritin and glycyrrhetinic acid, the linear ranges were 2.060-51.49 pg*mL™" (r=1.000),3.111-77.77 pg* mL™
(r=1.000) , 1.813-45.31 pg*mL™" (r=1.000) , 1.960-49.00 wg*mL™"(r=0.999 9),2.019-50.48 pg* mL™"
(r=1.000) ,2.468-61.70 wg* mL™"' (r=0.999 9 ) and 2.408-60.20 wg* mL™" (r=0.999 9 ), respectively. The
average recovery rate ( n=6 ) were 100.6% ( RSD=1.6% ) , 100.3% ( RSD=0.4% ) , 101.0% ( RSD=1.3% ) , 100.7%
(RSD=0.8% ), 100.1% ( RSD=1.9% ), 101.6% ( RSD=1.3% ) and 99.8% ( RSD=1.7% ), respectively. Conclusion: The
assay method established in this experiment met the requirements of methodological verification. The method was
simple, reliable and reproducible. It could be used for simultaneous determination of 7 active components in Jiawei
Simiao particles .

Keywords: tetrahydropalmatine ; berberine hydrochloride ; phellodendrine chloride ; magnoflorine ; cyasterone;

liquiritin; glycyrrhetinic acid; Jiawei Simiao particles; determination of multi components in traditional Chinese

medicine ; wavelength switching; quantitative analysis
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DU R (S - 4% 10 g ) iR b 15 25 K2
2= e 24 700 Bl 751 2= 44t (it 20170501, 20170502
20170503 ),
2 AEEER
2.1
211 XGRS IR PRE R K
PR /N, 1R PRI A =2 AR AR T £ P L B
LRI (0T R ot o, 43 ) I i A B — B o3
Xof Rl i B T (JE 28 K 0.514 9 mg - mL iﬁ@wJ
BEB 0777 7 mg » mL™ ERBRBCHADK 0.453 1 mg * mL ~
K 2E A6 0.490 0 mg » mL™ ARTE S 0.504 8 mg + mL™
HEH 0617 0 mg - mL™"  HF KR 0.602 0 mg - mL™),
BT 4 CUKFEP IR, & H
2.1.2 IREXIESAM ORI 2,117 TR X R
A4S 1 L, B 10 mL B IR AT, I e
75,45, B
2.1.3 ARSI HUMBR DU b ORI R B4
W2y 3.0 g, KEBFRAE , BRI R 25 A BE 25
mL, %%, o, R AR B ( D)% 250 W, 4% 50 kHz )
30 min, i 2 5, PR, A ESOR 98K ) o, 3
57, 08RT BRI, BN
2.1.4  PIPERESVEIE HRAETT A A R YRR
it RS AR BIIEARE i SR AT B AR it (R 1 A TR
FE R H BB A SN ERAE B R AR R A
T H B S R 2GR A DR AE s Aol 42,137 TR

D7 R BVAS25 BAPERE S
22 AEFM
A3EFT: « InsertSustain C g (250 mm x 4.6 mm, 5 pum ) ;

WA Z 0 (A)=-0.05 mol - L' B2 — A B (B),
BB B Uk B (0~15 min, 9%A — 13%A ., 15~40 min,
13%A — 19%A . 40~55 min, 19%A — 23%A . 55~65
min, 23%A — 30%A . 65~72 min, 30%A — 33.5%A
72~75 min, 33.5%A — 70%A . J5i&47 5 min ), i 1.0
mL; A : 25 °C 5 Kzl - 268 nm (0~22.5 min, £
A 2= AEBE, 67~71 min, £ I EL 18 /NEERK ). 280 nm
(22.5~30 min, KM FEEH 2 22 ). 237 nm ( 30~45 min,
K I H FAF ). 247 nm (45~55 min, K 0 AR 58 £ R,
71~85 min, K H KR ). 284 nm ( 55~67 min, £l
ERFREEAION ); HEFE R : 10 plo
2.3 iksEEsR
2301 LMEXRRFE SRR AR “2.1.27 B
RA X RSB 10.5.3.2. 1.1 mL, & 10,10, 10,
10,1025 mL s, I B 25 2 205, BIAS A ]
SR FE TR A6 RSV, A bR 1.2.3.4.5.

6,43 HIHEFE 10 WL, IEFRIRE X ( pg - mL™") JfifiAk

i, W TR Y O AR, 222 il o of il £, 2% 18073 14 (1]
F77 R R FI L AR 10 53 MUAR A5 R L (SINV )

10 B 5E E B FBR (LOQ ), fE M ke (S/IN) iy 3 I
W7 A FR (LOD ), 5 5 W3 1, g5 3%, 714~
B YA B C R

F1 THEERSHEEAEREEEE
Tab.1 Regression equations and linear ranges of seven active components
Y, IEWIE LRI
( cnmﬁkpient ) ( regres.sijiljzj:ation ) ' (linearity rii{)u/ [(_lMg ~mL™") LOQ/ne LOD/ng
FEH 2 2% (tetrahydropalmatine ) ¥=29.927X-1.021 1.000 2.060-51.49 0.3 0.1
R BR/INEERK ( berberine hydrochloride ) Y=53.343X+10.147 8 1.000 3.111-77.77 0.7 0.2
ERTR M ( phellodendrine chloride ) Y=31.818X-2.124 5 1.000 1.813-45.31 0.3 0.1
A= A6H ( magnoline ) Y=43.627X-5.145 1 0.999 9 1.960-49.00 0.3 0.1
PRI S I ( cyasterone ) Y=13.216X+6.178 7 1.000 2.019-50.48 0.3 0.1
HHAE (liquiritin) Y=23.663X+4.514 4 0.999 9 2.468-61.70 0.5 0.2
HEH KR ( glycyrrhetinic acid ) Y=7.931 9X+0.547 3 0.999 9 2.408-60.20 0.3 0.1
232 LR REERBOR G AR . 233 KRR **& WEH“2.3.1" TR 4 SIRA

1 BRI R A TR S A T 4 5 pl, TE AR5
WA e GG (DL 1), g R R, & P
#uu s RN AL L S S A %A O VA DR VA b v

o, R EL B R AT

X HE AT 10 L, SESEIERE 6 IR 5 RAETHR K |
BRI ﬁcm\mﬂﬁmmm:mmfmm i | H R
T H R RIE T AR R RSD 205300 1.8%.1.2% . 1.1% .
1.9%.2.0% . 1.1% . 1.6% , 2 IR ARG 25 5 KL 4T

LRI

S
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1. K 2% 5 ( magnoline ) 2. 4E ] Z& £ 2 (tetrahydropalmatine ) 3. H # 4F (liquiritin ) 4. A 5 {5 fill ( cyasterone ) 5. # fR %% 411 4 ( phellodendrine
chloride ) 6. FHR/NEERK ( berberine hydrochloride ) 7. HHYKT ( glycyrrhetinic acid )

E1 HEA(ANEEXERG(B) K& (C)EHPFEER(D ) HEREHER(E ) EARBESER(F )JIFRAEER (G ). E&H RS
m(H)&igE

Fig. 1 HPLC chromatograms of diluent( A ), mixed reference substances( B ), sample( C ), negative sample without Phellodendri Chinensis
Cortex ( D ), negative sample without Glycyrrhizae Radix et Rhizoma ( E ), negative sample without Corydalis Rhizoma ( F ) , negative sample
without Cyathulae Radix( G ) and negative sample without Phellodendri Chinensis Cortex, Glycyrrhizae Radix et Rhizoma, Corydalis Rhizoma
and Cyathulae Radix ( H )
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234 FREtEIE RS2 R HRE] — R S o
SIFECHG I 0.2.4.6.8. 12 h #BRE 10 WL i, 45
RAETAER O FR ERRR/NBERR  Eh R B AT T AR == A6
PR 55 TR R | R B g TR AR ) RSD 43 1 R
1.2% . 1.0%.1.3% . 1.0% . 1.4% .2.0% . 1.5%, %% B fit
AR E IR 12 h NEARTE .

235 HEMIRE  AFHFRER S ek g i
#i (fit 4520170501 ) 6 17, 4% “2.1.37 T K J7 ik il &
P T TR, SEREIN S, S5 R R £ K BRI /N EE
Bl R R ORI A == AL B AR DT 5 L H L H
IR 44 % 1524 0.167 7,0.289 2.,0.037 1.,0.113 3,
0.0253.0.227 7.0.290 7 mg * g, RSD 43 | 4 2.1% .

2.1%.2.1%.1.9% . 1.8% . 1.3% . 1.8%, F WAk EE
PEREAT

23.6  JIFERISCRIAES RS2 AREE H ik
DY 4 JURE (415 20170501 ) 6 143, G5y 1.5 o, B 4ETE
R, 23 RS 2 A KE S 2R 2, % (0.251 mg - mL™ ),
R /NEEDK (0.435 mg - mL™" ) R R BEAAHK (0.057 7
mg - mL™" ), AR 2% 45 (0.172 mg - mL™ ), #F 0§ B
(0.041 2 mg-mL™ ) H F A7 (0.345 mg-mL™ ), {5
W (0.417 mg-mL™) () XF BE 5 78 45 1 mL, 4%
“2.1.3”7 TR J7 ik A R S, e AR G A 1
SEAHERE 10 wL, THERIOR . 255003 2,

F2 MEFERRKERLELER (n=6)

Tab.2 Recoveries

FEbRIT Yt PRt S B T W iR Renlies RSD/

( component ) (No.) (weight amount )/g (content)/mg (added )/mg (measured )/mg (recovery)/% ( average recovery)/% %

TSR E 1 1.5012 0.2518 0.251 0.502 8 100.0 99.4 14
( tetrahydropalmatine ) 2 1.498 8 0.2513 0.498 2 98.4
3 1.500 4 0.2516 0.502 6 100.0
4 1.500 2 0.2516 0.495 3 97.1
5 1.498 6 0.2513 0.503 2 100.4
6 1.499 5 02515 0.503 5 100.4

SRR/ N 1 1.501 2 0.434 1 0.435 0.8802 102.5 100.1 1.3
( berberine hydrochloride ) 2 1.498 8 04335 0.867 5 99.8
3 1.500 4 0.4339 0.865 8 99.3
4 1.500 2 0.4339 0.868 5 99.9
5 1.498 6 0.433 4 0.863 5 98.9
6 1.499 5 0.4337 0.869 4 100.2

LR BCATI, 1 1.501 2 0.055 7 0.0577 0.1146 102.1 99.3 2.9
(phellodendrine chloride ) 2 1.498 8 0.0556 0.1132 99.8
3 1.500 4 0.0557 0.1137 100.6
4 1.500 2 0.0557 0.1113 96.4
5 1.498 6 0.055 6 0.1142 101.6
6 1.499 5 0.055 6 0.1105 95.1

NSV 1 1.501 2 0.170 1 0.172 0.344 1 101.2 99.9 22
( magnoline ) 2 1.498 8 0.169 8 0.346 5 102.7
3 1.500 4 0.170 0 03378 97.6
4 1.500 2 0.170 0 0.344 1 101.2
5 1.498 6 0.169 8 0.340 5 99.2
6 1.499 5 0.169 9 0.337 4 97.4

PRI 5 1 1 1.501 2 0.038 0 0.0412 0.080 8 103.9 100.7 2.7
( cyasterone ) 2 1.498 8 0.0379 0.078 2 97.8
3 1.500 4 0.038 0 0.080 7 103.6
4 1.500 2 0.038 0 0.079 9 101.7
5 1.498 6 0.0379 0.078 4 98.3
6 1.499 5 0.0379 0.078 7 99.0
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F2(%)
TEBRALSY i PR BESh A A W5 i G & S ESIHIES RSD/
( component ) (No.) (weight amount )/g ( content )/mg (added ) /mg ( measured ) /mg (recovery )/% ( average recovery )/% %
HE 1 1.501 2 03418 0.345 0.695 4 102.5 99.8 1.6
(liquiritin ) 2 1.498 8 0.3413 0.680 9 98.4
3 1.500 4 03416 0.686 8 100.0
4 1.500 2 03416 0.687 1 100.2
5 1.498 6 0.3412 0.6789 97.9
6 1.499 5 0.3414 0.685 4 99.7
HHRIRR 1 1.501 2 0.436 4 0.417 0.857 3 100.9 100.2 1.6
(glycyrrhetinic acid ) 2 1.498 8 0.4357 0.858 6 101.4
3 1.500 4 0.436 2 0.861 4 102.0
4 1.500 2 0.436 1 0.8527 99.9
5 1.498 6 04356 0.848 1 98.9
6 1.499 5 0.4359 0.843 6 97.8

2.4 BESHIE
Fl A8 A TR A ] B8 7 T I 2 T v, XA i

Frifil & A e , TR P B0k i 25 A R0 o
i AR LR 3,

F3 MBRUGERIR 7 A EREAHEE (n=2, mg-g")

Tab.3 Contents of 7 active components in Jiawei simiao particles( n=2, mg- g™ )

; R/ NEED ERIR A1 g e - HHORIR
e R H - T KR ML R L
(bateh No. ) ( hydropalmatine ) ( berberine ( phellodendrine ( line) . ) (liquiritin ) ( glycyrrhetinic
te . et L e e
atch No etrahydropalmatine hydrochloride ) chloride ) magnoline cyasterone iquiritin acid)
20170501 0.167 3 0.289 7 0.037 8 0.116 0 0.026 5 0.234 4 0.293 4
20170502 0.167 1 0.291 6 0.036 2 0.116 3 0.026 0 0.237 8 0.296 0
20170503 0.169 9 0.283 2 0.036 5 0.1149 0.027 0 0.234 3 0.294 8
1 ( mean ) 0.168 1 0.288 1 0.036 8 0.1157 0.026 5 02355 0.294 7
RSD/% 0.90 1.5 2.3 0.70 1.8 0.90 0.50
3 it FERL 2GR P, RRTEm IR EA S H S T

TR IAC B B KA R S R AAT H B YR
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