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Fik, FiE R BRCRMEE R, &5 A Capeell Pak Ce-MG 11, A 3h 484 THF-0.1% 558 5 ik (B 2 BL) , ik % 0.8 mL/min,
il ok K A 270 nm(0~60 min, AT 82 K Z AR SRR | iR AR BB @ BT | 3R BE ) A= 428 nm(60~70 min, £ 3%
F),EBAH30C,HHFAI0 L. R ARTHR KZH G B GRR 2ne LT Sk En i T
M 2 M B ) 4 0.249 6~1.497 6.0.284 0~1.704 0,0.075 6~0.453 6.0.015 9~0.095 9.0.023 6~0.141 6.0.098 2~0.589 0
0.060 4~0.362 4 ug(r=0.999 8) ; #- M| Fk 42 %] 4 6.24 ,4.73.7.56.,2.36.,3.20 ,6.54.,6.04 ng, & & ko %] % 17.47,16.08,20.86.,7.31
10.24,19.62,19.32 ng; # % JF A& F M (12 h) . & 4 X 349 RSD<2.0% (n=6) ; s A @ J & 2k 95.45% ~103.47% ,RSD %
0.86%~1.98% (n=9), %307 FARARAR, LERER T, SN Tk E AR AR TR TH RS SR MM,
KEIR WA E R AN HRORAN EE KRR TR AR LR AR R AR R e L IT R R £ R A

Simultaneous Determination of 7 Components in Siwei Jianghuang Decoction Powder by HPL.C
ZHAO Ya,FENG Hui, ZHOU Zhen,HAO Lu,ZHOU Banghua, LAI Xianrong(Ethnomedicine College, Chengdu

University of TCM, Chengdu 611137, China)

ABSTRACT OBJECTIVE: To establish a method for simultancous determination of gallic acid, magnoﬂorinm ic \aci
jatrorrhizine hydrochloride, palmatine hydrochloride, berberine hydrochloride and curcumin in Siwei jianghuang d n powder.

METHODS: HPLC method was adopted. The determination was performed on Capcell Pak —P@
consisted of acetonitrile-0.1% phosphoric acid (gradient elution) at the flow rate e

270 nm (0-60 min, gallic acid, magnoflorine, ellagic acid, jatrorrhizine

chloride) and 428 nm (60-70 min, curcumin). The column te

The linear ranges of gallic acid, magnoflorine, ellagicacid

chloride and curcumin were 0.249 6-1.497 6, ﬂ)
i

=+

40, 0.

lumn with mobile phase

tection wavelengths were

loride , Wpalmatine hydrochloride, berberine hydro-
30 °C, and sample size was 10 pL. RESULTS:

zihe hydrochloride, palmatine hydrochloride, berberine hydro-

5 6-0.453 6, 0.015 9-0.095 9, 0.023 6-0.141 6, 0.098 2-0.589 0

and 0.060 4-0.362 4 pg (r=0.999 “1 of detection were 6.24, 4.73, 7.56, 2.36, 3.20, 6.54, 6.04 ng, and the limits of
quantitation were 17.47, g6.08, 86y, W.31, 10.24, 19.62, 19.32 ng, respectively. RSDs of precision, stability (12 h), reproduc-

lic acid 1¥¥Siwei jianghuang decoction powder.

29% (n=6). The recoveries were 95.45% -103.47% (RSD=0.86% -1.98% , n=9). CONCLU-

ethod is simple, accurate, reliable and suitable for simultaneous determination of 7 components such as gal-

KEYWORDS Siwei jianghuang decoction powder; HPLC; Gallic acid; Magnoflorine; Ellagic acid; Jatrorrhizine hydrochloride;

Palmatine hydrochloride; Berberine hydrochloride; Curcumin; Content determination
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BTIR VRRAERR" I 75 i, LU S8 38 3% 50 A9 o R A
RIS %

1
1.1 =8

1260 % HPLC {X , fu 4% G1311B BIPUICEE | PN B EL25
ML G1329B RUFRHE H shifE A 2% .G1315D B A 4
PSR I 45 L G1316A A1 I 4 . Chemstation {4335 T4 il
(Z£[H Agilent A 7] ) ; BSA124S F Jj 43 22 — .CPA225D Y
TH 52— BT K[ FE 2 FIRA G ()
FRZ> F]15 KQ-50B 7Y 7 5t 35 vkt (& 1 vl 7 (AR A
PR ) s UPH-I-10T B4R -4 K il s 22 Gt Ol i Bt
FATIRAA]) o
1.2 it ARm5ilF

FH M (LS 20151101) A H T2 (45,
20151101) BEFE 250 (5. 20151101) H 0 [ BLER T [
PR SR 2 M i 5, /NBE R 25 88 (L5 20141201) £ 7Y
L H 2 | AL, ¥ 2 R B 2 K2R S o YR
RO 5T 53 56 08 A ZRHE Y 22 ¥ Curcuma Longa L. [T
JEARZE KRB AT F Phyllanthus emblica L )15
RS PR R W PR 2E Tribulus tervestris L. BT 15
IS R /INBERL N BE T8 A ) 1) 21 2K Berberis kan-
suensis schneid W) TR ZE . ¥ 85156 ¢ /NBERZ 12,5
g R H T 25 g FIgERE 25 g (AL 5 EL 3], il SRR , 20 97
TRAT, AT 3HEAE & (#5439 51 20151101 ,20151102
20151103),

W R (HE5: 110831-201204, 7 : L 89.9%
i) ERERZEAR B (HE 5 - 110733-201108, & : L 90.3%
i) ERFR L YT (it 110732-201309, 715 : 1) 86.6 %
i) ERER/NEE (HE 51 110713-201212, & & : LA 86.7%
P1) B E (5. 110823-201004, &4 : 1L 98.8% 1)
W F v [ 2 R E O B 5 R S AR (HE S
MUST-14122416, & 2 : DL 99.77% 1) #4612 (35 .
MUST-16062603, 7 & : Lk 99.65% 1) ¥4 1 T U J1] % [5]
Wi A VIR BR S |l BEIR L O (o, i 3L
W& A oAl , K R atifkoK .

2 FiEEHR
2.1 \BiEEH

{631% ¥ « Capeell Pak C-MG II (250 mmx4.6 mm, 5
um) 3 B : 205 (A)-0.1% BEFR 1A Wk (B) , A B Ve
(0~8 min, 3% A;8~15 min, 3% —17% A ; 15~20 min,
17% A;20~33 min, 17%—19% A ; 33~38 min, 19% —
25%A 5 38~48 min, 25% A ;48~70 min, 25%—80%A) ;
i34 : 0.8 mL/min; K3 K : 270 nm(0~60 min, BT
R A EAEHR ERACRR ER PR 2 MR AR R B h 7T (Eh AR/
BERR, ) F1 428 nm (60~70 min, ZEH ) ; KL : 30 °C; UEFE
H#:10 uL,

22 BREMEHE

2.2.1 IREXISER I EIRBOR B TR K2
AEIR EACER \ER PR 25 AR  $h R (2 Sh 7T SR AR /N BERR AN
% E N IR L 12.48.14.20,3.78 . 1.18.,0.80., 4.91 ., 3.02
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mg, 43 B F 10 mL &, i B B fel v A 0 4 L 4
AR TR A LRI RAERR R FR 2 A L BRI
B 5, 7T R TR /)N B R 22 0 2% o o Mk B 49 1) oA 1.248
1.420,0.378.,0.118.,0.080,0.491,0.302 mg/mL it B — %
REHIE A5 o P40 A B — S B P48 5 1 L,
B FF— 10 mL S, I BEE 2 #7250, B, 8
TEACK FL A0 BT Ve T okA (4 °C) &
2.2.2 MR BB 0.5 g, B T HIEHEIE
T, A 90 9% HYBE-h BR VS W (100 : 2, V/V) 50 mL, #
A1 FRE T, A (3%, 200 W, #51% . 40 kHz, F [6]) &b
FH 20 min, 11 2 F 5 ; FRRPRE T, FERIR-90 % H B
W (2:100, V/V) R R W8R B B, $250 , gk, BCEL)E
W, 280.45 pm T LIEREIELT, RIAS .
223 FHHEW  BOURSIAHIE AR 2 A
23 REEAMRE

FE 2 B 2.27 500 IR AR BE S A i R
2 IR IR G i, 302, TR 35 2 EREI 22 L 30 5%
ik, 5 TR OIS &SRS A A Al S
5 7R U A A REIR B EE L o B, 43 B B > 1.5, HoAh sl J3
X FEIN B 0 5 TC T, BRISHRB A & T IR >
5000, DL 1.
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1. gallic acid; 2. magnoflorine; 3. ellagic acid; 4. jatrorrhizine hy-

drochloride; 5. palmatine hydrochloride; 6. berberine hydrochloride; 7.
curcumin

Bl BHEEEEE
Fig1 HPLC chromatograms

24 BMXREER

2.2 17U MRS X IR AR AR 2.4.6.8.10,12 pL,
F 217 WUR @GS SRR E I SR TR . LARRI A
OrERERE R AAR (o, pg) A TR N AR AR () HEA TR
PRI, ek BB AR 1.
2.5 WAREEEMRER

W“2.2.17 BT IR A X0 R TS 1 A LU RS, %
“2.07 TN A SR SE IR I E 6 U, IR IETH A . Y

TEIEE 2013EE205F 18



&1 ZMXRERER(n=06) F2 MELCKRRBER (n=9)

Tab 1 Results of linear relationship investigation (n= Tab 2 Results of recovery tests(n=9)
6) R Wkem, HERdE,  mAZ,  WEE,  WEEICR, FEREELE, RSD,

AR WITHE : BHETL, g : g om omom % i %
LR 13 250599467 09999 0249 6~14976 BRETH 0501 3841 19121 57169 9899 98.26 147
K2TeH y=2 3756124870 09998 0284 0~17040 03001 3841 19121 3659 978
Bk 4732263806 7 0.9999 0.075 604536 05003 3841 15121 57178 99
AT =4 8908r+0.720 0 0.9999 0.0159~0.0959 05002 3841 3841 76092 9898
HEELT y=4 9L1x-1366 7 09998 0.023 6~0.141 6 03003 3841 384176111 9903
SN =4 59881447133 09999 0,098 2~0.589 0 05005 3841 3841 T4HZ 954
$HE y=8 871 T-63133 0.9999 0,060 4~0.3624 05003 3841 57362 94714 984S

s PR e p 05005 3841 ST62 93572 9646

{EME He R 3 LI AR R 5 245 HE R 102 TR, 45 G004 304 STe) 9514 1000
PR, R EETIR R LR EERRZGM  kepm o501 69012 34506 10306 10124 97 100
Bl R PR EL Sh 7T R /N BERR RN 22 0 2R AR I PR 43 391 05001 69012 34506 103183 99.3
6.24.4.73.7.56.2.36.3.20 .6.54 .6.04 ng, & R4 5 K gzggi :zgij 2;3?2 igzgg ziig
17.47.16.08.,20.86 ,7.31,10.24 ,19.62.,19.32 ng. M0 62 e 196 9%
2.6 HBEEIXE 05003 69012 69012 138493 10068

T“2.2.1 ”Dﬁ?(ﬁ'ﬁ%Xﬁﬁﬁpﬁ'z{ﬁ{ﬁﬁﬁ , M2 1" R 8 05000 69012 103518 172613 100.08

N S 05001 69012 103518 172499 99.97
i A S b SERENI B2 6 Ve AR TR IO SIS AR . 45
TR PRI SEIERFINE 6 UC, 30K 10 pL, iR IR 25 05002 69012 103518 10153 9867

B TIR AL LR EERRZMR FEIR T mm osmo0 1seds 093 2T 9806 9013 198

VT ER R /N BEA A 25 e 0 TE AR A9 RSD 43 518 0.21 % 05003 18645 09323 2835 10286
0.18% .0.36% .0.06% .0.89% .0.13% .0.22% (n=6) , 3% g:ggf ig:ﬁi ‘;:Zi i;ig;‘ 13322
WA B RLAT 05004 18645 L8645 36601 9630
2.7 FaEMHiRIE 05000 18645 18645 37046 9869
B “2.2.27 30 N E e (HE5 . 20151101) , 49051 05002 18645 27968  4.6624 100.04
ORI w17y A 05002 18645 2798 46305 9890
T T 2.4.6,8,10, 12 hIHE2.1 00 QAT 05000 18645 27968 45771 96.99

PEREINAE ORI BL . 5O B TR K 2 AR R HRARE 05000 04658 02329 (.6942 98.06 9737 0.97
AEER ERFRZGARON ERER L L YT BRI /N RN 35 i 220k 05003 04658 02329 06947 9829
Eﬁ:{ E]/‘J RSD é}.%” y{] 1.93% .0.70% .1.69% .1.04% . 05003 04658 02329  0.6935 91.71
1129 0.75% 1.08% (n—6) . T fisk o e dE 25 UL T 05001 04658 04638 09105 9546
e 7o R0 B T n=>s/, a5 05000 04658 04658 09153 9651
FCE 12 h NEREN: R AF . 05001 04658 04638 09212 9776
2.8 BEMIXE 05004 04658 06987 11481 9765
W 25 BRI — 1 BE 5 (322 20151101) 38 it #% e

“2.2.2" T J5 A A A Ak PR, AL 6 O, PR 2,17 HREDT 05000 03395 01698 05113 10115 100.70 142
TR AR E  IC SRR A AR i 4 05003 03395 01698 05078 9912
BB TFIR AR ETEIR AR SRR 25 A0 R R B 05004 03395 01698 03062 58I
. X 05001 03395 0395 06810 10059

I EhE N EER 5 T (1 TR

TT CER TR /INBER RN 22 ¥ 0 TR R Y RSD 4351 4 1.69% 01 005 0395 065 s
B 4 ) R 7.518 8.13.914 3.3.721 3.0.990 3. 05006 03395 05093 0839 10100
0706 5 \4.387 8 \3.787 4 mg/g’ %%Iﬁzlgﬁyféﬁllﬂz Eﬁ%o 0.500 0 03395 0.509 3 0.858 4 101.88
. e 05004 03395 05093 08610 10239

2.9 foEEE R BT 05000 23390 L1695 34877 982 931 0.6
HORE S (35 . 20151101) 1& &, 291y, 143 25 0.5 05001 23390 L1695 3499 9901
g NFERE, 0 E T 10 mL i, S AR & 05004 23390 11695 34918 9857
e “ " . . 05007 23390 23390 4626 9806
Jo o A A D 0 o R A PR 2.2, 27 T vk il g At s
FEIHE IR R, 25 R LR 2, 05000 23390 35085 7658 9767
210 RERSEE 05000 23390 35085 S8117 9898
05001 23390 35085 58089 9890

SV - h= ol = NS A ” N il:

. ‘Exiﬁtﬁ””%ﬁi’ﬁ %{J\& 2.2.2 \IB?T%%%U%L\ FHE 05000 18945 09473 28501 10088 100.04 1.56
A, B 2.7 TR (O3 25 R RRIN 5E |, 10 S T 05000 18945 09473 2820 10002
BURHH AR &, AR AR 3. 05001 1845 09473 2893 %688
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gR2
Continued tab 2

o kR, HoE, MAE, WEE, ﬂﬂ#@41$, THMEFLEE, RSD,
g mg mg mg % % %

ES ¥ 05004 18945 18945 37824 99.65
05003 18945 18945 37486 97.87
05001 18945 18945 37935 100.24
05004 18945 28418 48349 103.47
05005 18945 28418 47255 99.62
05003 18945 28418 47332 99.89
*3 HREENELER(n=3,mg/g)
Tab 3 Results of content determination of samples
(n=3,mg/g)
Pty RATR AR BER  HRSRE ARCOT SRR EHE
20151101 76496 137959 37465 09291 06750 46855 377120

20151102 76263 138347 37116 0.9442 0.6848 46197 37939
20151103 76687 137767 37289 0.921'5 06769 46088 38010

3 it
3.1 HMFEFRATIERE

AR A R RN, Z B R A D e BE R TR
R (STZ)iF S W5 R K BB 2L, FRAIK STZ 15 %
W5 DRIG BF  04) BF EAE KH8 28, b7 LW s B 9 ' &1 4
1k, BEIMMLIA DT E AL BTGV SEE . R 22 A0 Eh iR 2y
MBI R T EL VT R/ INEE B B PR s S FL I ki L
A 52 A REREASCR XA PRvs TR BRI 45 43 D 1
A, BRI BAT B R s E A, b
IR TN AT BAT 525 D7 iR SRR A DG 1) 25 BRI M
DRI M B AR B 53 Ay DU R 22 800 A e s il A s o
32 HiAmARHEEEER
3.2.1  PEHUAEFI b R R DA HSE R IR 2
FLL50% .60% . 70% .80% .90% 100 % H BE-Eh iR
(100:1,100:2,100:3, V/V) ¥R HRIBUA T, 25 22 4L L
RO 28 R R R 3l 90 % I, 90 % FHY i 5 R R A
FUZ A 100 2 2, XA i i v 322 o0 i B RO R
AU FLIE RV AT, DRI E 36 90 9% Ry $ B 771 Hh FR R 1) R
&£ ,90% W SRR AT Z R 100: 2,
3.2.2 IREUAFIHE ZEHLL90% FEE-ERRA TR (100:
2, VIV)AE R4 s 59, 2% 8 HOH 4 o 25,50, 100, 200,
500 mL [ 5l Ol . 4558 & B MR IO R A iR 50
mL B, R0 F e e g 107 B 35 v, iSOR o B BB )
FHHE A 50 mL.,
3.2.3  PRHUEE 25 LA 50 mL 909% H P -Eh R 1 Tk
(100:2,V/V) , 43 5|75 £ 8 75 B[] 2 10,20 .30 ,40 min [
PRI , 25 5 2 PER 75 A0 1 20 min B ] DLERRI % 4
PERCSE 4, WO 72 R 5 B 1] 247 20 min.
3.3 Bk HFMIEE
3.3.1 R EFWIEEL T HHCN 0.8.1.0 mL/min At
Xof 7 R EE I R A0 ) A B T O, 25 R R B F 1.0 mL/min
(AL TR, A 4 =2 E) AN BB AT BIAR AT 14 43 85, T
A 0.8 mL/min B AT (AN B 40 =2 18] 4 2 B AT TR A
20 5E %N 0.8 mL/min.,
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3.3.2 URBNMLIL EEFHHE THE-K . OIE-K. L
Ji5-0.1% BEBRIA W . ZM5-0.2 % W PRVE R . O HE-0.1% =2
JRie Vs VR Ry I BN A R A T B VR A ) R pE A O . 2SR
RIL, LA ZE-0.1 % WEBR 1 W R Ik Sl AH2EA T4 BE R LA
FFON RS A3 T) 4 5 R

3.3.3 Kl EESFHAHCCIRY, R S

FIKINERAE 200~430 nm B [ Py X i A i A 7

PR, AR R E IR R R = Aem L

FRZGARAK ER IR T Eh 7T Fh MR /NEEGAE 270 nm, Z W R

428 nm A A, 5 AN AT, BRI BN T

DRI, R0 R DI i S ok 7R R 0 i 5 1, S R R

A AR 8 3 o/ A7 5 R

34 BENEERSH

LWR ERRR/NEE B TR o 2 N
K H ) AR X 3R BT B
FEMBEAVE o ZEAE S O S e 25 SR b bk 3 = 223K
B3 B4 5 3 5 3.789 0,4.678 0,7.648 2 mg/g.
BT 0 500 2 N B 25 2R RT RE S OB 2 M B R IR L B
i VA 2R R A O, SR ST, 2 LR
LR TR/ NEER B IR 3R R UK 2 B
) F2 BRI e b, B i 70 b b3 3 s a3 )
FEBREE 73 B 1 g A RCAMIET 3.0.3.5.6.0 mg (4134
SR NIF20%) NH.

ZE IR A ST N I IR TR A, 25 R
ATHE 35 T VUK 22 B O I B TR R 22 AR A
PR ER TR 2 AN ER R T EL VT Eh R/ NEERR N 22 ¥ R Y i
(14 [ Es 0
52 3Lk
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HPLC 1 [F] B0 52 - I ] # e o 8 ke o0 i 2

B R UM EER, I ZRE R BURAFEAREAER, A 6100752 %4 ¥ E
AREMBEERAAR, kA 610072)

HESES RI1T XHEFRERS A XEHE  1001-0408(2018)01-0033-05
DOI  10.6039/j.issn.1001-0408.2018.01.09

W E A RN E - RRAAY B T R B 2R RS ARAAEY AR FRE HEY D HF ERE B
BB EAFW ik, ik KA a0t é ik, &id4th IntertSustain Ci, A F1 A8 4 T15-0.05 mol/L # fz — £.47 7 7% (pH
A 3, SR) Ak 1.0 mL/min, 0] % % 4 250 nm(0~23 min, FAR % 2R 3) 230 nm(>23~30 min, % %) 220 nm( >
30~50 min, & 5% 8% H 45 L EEHEF) 286 nm(>50~60 min, FE*# B) . 265 nm( >60~75 min, % B )~ 5E4%) . 220 nm
(>75~90 min, ;&£ F 35 ), HBH 30 C,#HFEFAH 0L, SR EBRDER ZFEF LENBY LAFARBAHHT . 0H
FERE BB A SRR R E IR E LT B 5 5 4 4.000~400.0,4.843~484.3,0.498~49.8 , 2.366~236.6 , 23.26~
2 326.0.3.067~306.7.3.629~362.9.48.23~4 823.2 ng/mL (+=0.999 4) ; % F& 4~ 3] 24 0.02.0.02.0.02.0.02,0.01.0.02.0.01.,0.01
pg/mL, & #4554 0.07.0.05.0.06.,0.05.0.03.0.07.,0.02.0.03 ng/mL; 4555 & 72 1 (24 h) & F X1 # RSD 3 <2.0% (n=
6); AR R A 95.77%~103.50% ,RSD 4 0.77% ~2.22% (n=6) , %3t & 269 % & TR TP M B0 Bk & 382 /) BEa 5 8
Fr A E 09 ) BT

KB BHRURAR Gk T I AAY B 8RB R R A R AR B 0 2 SR MR B
BaE hEnE

Simultaneous Determination of the Contents of 8 Components in Pingzang Tiaoshen Granule by HPLC
CHENG Zhonggqin', LIU Xiaomei', SHI Chongjing', WANG Shanshan', YUAN Qianghua®, SONG Ying’(1.College
of Pharmacy, Chengdu University of TCM, Chengdu 610075, China;2.Dept. of Pharmacy, the Affiliated Hospi-
tal of Chengdu University of TCM, Chengdu 610072, China)

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of berberine hydrochloride, icariin, acteoside,
isoflavone glucoside, paeoniflorin, mangiferin, salvianolic acid B and puerarin in Pingzang tiaoshen granule. METHODS: HPLC
method was adopted. The determination was performed on InertSustain Ci;s column with mobile phase consisted of acetoni-
trile-0.05mol/L potassium dihydrogen phosphate solution (pH to 3, gradient elution) with the flow rate of 1.0 mL/min. The detec-
tion wavelength was set at 250 nm (0-23 min, puerarin, mangiferin), 230 nm ( >23-30 min, paeoniflorin), 220 nm ( >30-50
min, isoflavone glucoside, acteoside) , 286 nm (>50-60 min, salvianolic acid B), 265 nm (>60-75 min, berberine hydrochlo-
ride), 220 nm (>75-90 min, icariin). The column temperature was set at 30 °C, and sample size was 10 pL. RESLUTS: The lin-
ear range of berberine hydrochloride, icariin, acteoside, isoflavone glucoside, paeoniflorin, mangiferin, salvianolic acid B and pu-
erarin were 4.000-400.0, 4.843-484.3, 0.498-49.8, 2.366-236.6, 23.26-2 326.0, 3.067-306.7, 3.629-362.9 pg/mL, 48.23-4 823.2
pg/mL (720.999 4), respectively. The limits of detection were 0.02, 0.02, 0.02, 0.02, 0.01, 0.02, 0.01, 0.01 pg/mL; the limits
of quantitation were 0.07, 0.05, 0.06, 0.05, 0.03, 0.07, 0.02, 0.03 pg/mL, respectively. RSDs of precision, stability (24 h) and
repetition tests were all<<2.0% (n=26). The average recoveries were 95.77%-103.50% (RSD=0.77%-2.22% , n=6). CONCLU-
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