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# OE AW ZIRHMNTEFHRZN TR ERRS>SEW SR EMEE(HPLC)-—l %+ (QAMS)., 7 % : & A HPLC
AT FANLEY, oA LS R R A *‘D&I"]ﬁawa]ir}'usil’ﬂEﬁaéﬁﬁﬂiﬁxifﬂ%(RCF),iﬁiiRCF
A R R P L 5 A RS0 F G HAR) , Bl R R SN AR R R IX 6 A A 44 A (SRR ), s At FAR L SRl s ag £
. &iEAE A ZORBAX Eclipse XDB Cis, iR 3048 4 TR -0.05 % B8 75 ik (4 & é*t)bt) , muL/] 1.0 mL/min, #M] % & 4 306 nm( &
ALAF) 225 nm(F o E A EF) 275 nm (3 53 F R w5 F) 254 nm (LR F o E NES) 2R H 25 C,HBH 10 L, %4
R EA EE RN L F O NE PR T O A BT AN R B R E 69 KM E B 5 F) A 4.555~81.99 ,47.03~
846.5.12.73~229.1,12.88~231.8.2.632~47.38.,3.508~63.14 pug/mL(r 24 0.999 2~0.999 7) ; #i] FE 5 %] 4 2.25.6.92.1.76 ,4.69 |
1.37.1.51 ng, & FFE 455 % 6.89.19.98 .5.28 .13.81.4.15.4.71 ng; F 34 An # i & 4 51 % 98.2% .98.8% .97.9% .98.9% .98.8% .
98.7% (RSD 4 0.91% ~1.32% ,n=9) ; #5 % & & A M AB7Z (48 h) Xty RSD<2.0% (n=6 K n=7), EAIF FEEHF HX
= F O E AR KT E MBS0 RCE 451 4 0.529.0.506,1.004,0.831 . 1.087, 2t it FLAf o S M8 ph 42 £ F £ 43T 3 & L (P>
0.05), Zit:iZkfE AR EREHR FTHRA, TATLTHER P LR A EMRSEEOG R BNE .
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Content Determination of 6 Active Constituents in Compound Huangqin Tablets by HPLC-QAMS
HU Dan(Suzhou Food and Drug Inspection and Testing Center, Anhui Suzhou 234000, China)

ABSTRACT OBIJECTIVE: To establish quantitative analysis of HPLC-quantitative ana1y51s of 0 pon y smgle marker
(QAMS) for simultaneous determination of 6 active constituents in Compound huan E ODS Using baicalin as
internal content, HPLC method was used to calculate relative correctio aiﬂ 1ca11n to polydatin, wogonoside,

baicalein, andrographolide and dehydroandrographolide. The conte entioned 5 components in Compound huangqin

tablets were calculated by using RCF (calculation value). Th alb standard method (ESM) was used to determine the contents

of 6 constituents (measured value). T iffere betweel calculation value and measured value were compared. The
determination was performed on A¥X Bclips B Cis column with mobile phase consisted of acetonitrile-0.05% phosphoric

acid (gradient elution) at the fl of 1.0 mL/min. The detection wavelength was set at 306 nm for polydatin, 225 nm for

andrographoli T l?aicalin, wogonoside and baicalein, 254 nm for dehydroandrographolide. The column temperature
was d the injection volume was 10 pL. RESULTS: The linear range was 4.555-81.99 pg/mL for polydatin,
47.03-846.5 pg/mL for baicalin, 12.73-229.1 pg/mL for wogonoside, 12.88-231.8 pg/mL for baicalein, 2.632-47.38 pg/mL for

andrographolide, 3.508-63.14 pg/mL for dehydroandrographolide (»=0.999 2-0.999 7) , respectively. Limits of detection were
2.25, 6.92, 1.76, 4.69, 1.37, 1.51 ng; limits of quantitation were 6.89, 19.98, 5.28, 13.81, 4.15, 4.71 ng. Average recoveries
were 98.2% , 98.8% , 97.9% , 98.9% , 98.8% , 98.7% (RSD=0.91%-1.32% , n=9). RSDs of precision, reproducibility and
stability tests (48 h) were lower than 2.0% (n=6 or n=7). RCFs of baicalin to polydatin, wogonoside, baicalein,
andrographolide and dehydroandrographolide were 0.529, 0.506, 1.004, 0.831 and 1.087, respectively. There was no statistical
significance between calculated values and measured ones (P>>0.05). CONCLUSIONS: The method is simple, effective, accurate
and cost saving. It can be used for simultaneous determination of 6 active constituents in Compound huangqin tablets.

KEYWORDS Quantitative analysis of multi-components by single marker; HPLC; Compound huangqin tablet; Relative

correction factor; Active constituents; Content determination
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PR S K 2R O RE N R, HA T AR U T 8 BRI A R0 B, R RCF 3 % 25 b HoAth
R, EAEIRT R BT DOREATE AR D SRR R O IR S DL AS S s ) 1 il
TEPITR B 20T PR 2 I E 0 SCRRARGE Y ERE TS SEME AT A R T IR SR BRI — Rl 2 AR bR
W K B Z R0 A3 R B 5 B AR 2 B R AN A R R P R ) e (5
Xof WA AR 2l R AR B s . — I 2k (QA- HEERMR ) SR I 2% 0 WA R AE FE , B f=A/C (f R B E
MS) ) 2R, S0 T ARE S — BRI S AT B R A ORI RAE , C R IRIE ) . QAMS J& L 25 Ho
A NS SR RUR AT TR RE AR RO %0y BRI o) s (— AR AL X B 2 A5 BRI ) NS
BAET R S P 2R B AR B TR IZ N W, s NS s S HAB AR 4 k Z 8] (% RCF (£, , B
FAET ABR FH QAMS Bl 2 52 5 B8 45 Fr IA BUROY I fu=filf= (AxC)/(CxA,) , TR B E R Fi 5 Al 21
AR IARIE . AP T AR IS (HPLC) - /M i Go= (CxA) /(A fu)™ s

QAMS VLRI &2 ¥ %5 b 6 RE R A i & i, 2.2 BilE&Ey

LB AR THE AT IR ST RS R O 4,38 4 . ZORBAX Eclipse XDB Cis (250 mm x 4.6
FENEE DK 20 NS H 2 AR IER T mm,5 um) ;A 215 (A)-0.05% R TA W (B) , B EE
(RCF) , FI ] RCF M x& £ 4H 73 7 it A 25 R AR UEBE(0~12 min, 5% —15% A ;12~25 min, 15%—30%

(ESM) A E 21 7 LA 70 #r o A;25~40 min, 30% —45% A ; 40~50 min, 45% —55%
1w A) ;L% : 1.0 mL/min; 0% K : 306 nm (0~7 min fFE L
1.1 {38 F).275 nm(7~15 min 8 &1 ) . 225 nm(15~23 min 5

2695 Waters HPLC %, 14 2695 Alliance PUUCHEE — 3EMER) (275 nm(23~37 min I A 1T B4 %) (254
%% 2695 Alliance H shiEFERS  Empower3 (3% T/E¥ . nm(37~50 min [Bi/KZF.0ZE N ER) ; HEI < 25 °C 5 AL
2998 WA RS A6 1 £ ( 35 [E] Waters 23 ) ) 3 1260 Infini- 10 uL.
ty HPLC /X, f04F G1311C PUUCHE EAE \G1329B Hahik 23 BBEHH&E
FESS | Agilent EZchrom 4,31 T/E U . G4212B W4 2.3.1 IRAMIREIAR RV Ex‘ RS
HIAG I 25 (35 [ Agilent 23 7] ) 53000 Ultimate HPLC Y,  #A 7 HA K 5 a B K ZE U P TR T R
£ % HPG-3x00A — JC % | Split-Loop [ 2 ¥ ¥% 2% . ifiH&, 180 MO s, i 50 % FF B O
Chromeleon 7 &3 T /£ . PDA-3000 4% 45 M3 #6300 5 ﬁ : 250 W, # % . 40 kHz) 30 min, 5C¥ ,
(Z&[E Thermo Fisher Scientific 24 ) ) ; Quintix 2 % o WIS R B R 2, 350, L il BB 1 mL 35 pR AL
— TR ([ S FIr A R Dllm ind- % 1 182.2 pg  BAF 1 881.2 pg JUH A 509.2 pg  #%F
er/A+)) ; SP3-100AL B A I m ML FRHYE 5152 pg. ZF.0 3 N R 105.3 pg. B K 280 3 N IR
. 140.3 pg FTRA X AR, S RGO, 25 FH o

2.3.2 HHASER B TS 20 , RBREEAC, F

SR (EER R A RAR S AL SE TSR, BUR S AR 1 g, R
1702062, 1703078, 1708045 , 1708067 . 1709023 , KiLA% : P BT 50 mLAS (a5 L JA 30 mL 509 v
F0.33 g) s BT XTI, (052 110715-201619, 2058 . W, IR A AL B (2% 250 W, J% : 40 kHz) 30 min J&
93.5% )  FEBL T X B, (HE% : 111575-201603, 4l & . HCH, 504, 50 % W BESaois e 2 20 B, 3250, g, B
87.3% ) I B A AE X I i (b5 112002-201501, 467 . 15, SR BGIRAAE
98.8% ) . % & R X B AL (L5 111595-201306, 46 fF . 2.3.3  FAPERESLIAIR  #HRE i e s R abJr T. 2043 51
97.8% )\ ZF .0 ZE P BE XS B (L5 : 110797-201108, 40 il 40 A &5 JRAL | 2% R 2 O 2 AR AP AE il e 113K
JE:98.7% ) B 7K 2 0 3 N TR X BE (JIE45 - 110854 R A RN S Jr TR AL, RIAS
201508, 2413 :99.4% ) ¥ A Hh = & S 2 dh ke iR e s 2.3.4 SR BUE P EAE A
B Y @itk al, oAbl n s i al, ok i 24 RSEERMREEMHRE

ARAFD
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2.1 QAMS EHR5RE RS SRR EEYIRT 1.8, XFRIN F7E 1.12~
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Tab 1 Results of linear range investigation (n=6)

ﬂﬂuﬁiﬂ%ﬂ&@rﬁ W LRH LA 2GR X 2 T T4 M A r GHESI, pg/nl
) RiCH y=15935r+12.12 09997 4555~81.99
SACINn Uit )
TR 1. AT =301 38142568 09992 47.03~846.5
0.30 £ . £ WA Y=15234021.59 09994 12.73~29.1
_ 020 " % . « ) AR =302.59r+59.63 09%9 6 12.88~2318
“ 010 % %: T & 3z FLENE 3=25036r+19.36 09995 2634738
0 thg 2 A | S BT LA J=3T45K429.68 0999 6 3508~63.14
0 5 10 15 20 25 30 35 40 45 50
¢.min U231 I TR AS X0 B At 1 VR o, 3% LA R, 9
{rFé% Jué'un “ 99 ,
e 2,270 A P S R 6 0K T AT 24
o £ £ (8 bl 3+ 1 I RIS R B 5 241588 H S 10 1IN EP S 5
<ol fl| = **ﬁ" T TR 5 JEALTE ERSTE DU SR O
0.05 5 o = =4 =
0 2 & 2 % PAY TR I8 7K 25 352 PN TR ARSI B 4331 o 2.25,6.92,1.76
0 5 10 15 20 25 30 35 40 45 50
¢, min 4.69,1.37, 1.51 ng, & & BR 43 %) by 6.89. 19.98. 5.28,
B
- 13.81.4.15.4.71 ng.
00 & g 27 HWEEIAR
2 X & 2 ” NS
< 010 T8 B oz g A R 2,317 90 IR X R R R 10 uL %
B = X 3 “2.2" T (A PRI SR 6 U, ISR AL, S5,
oo e L H—%ﬁ:ﬁ\,\/\ﬁ DUBAH R 3 o DN IR Sk
o CBRPEBLHERE L ZF 0 35 Y BE 0 1 AL RS RSD 43 9l o 0.53% L 1.02%
g;g £ 1.18% .0.85% .0.76% .0.66% (n="6) , %‘zﬁ
. . 5
ol = 5 g RLUT
0 R = - 28 HEMIRR
0 5 10 15 20 t 25‘ 30 35 40 45 50 B&Iﬁj—1ﬁ‘ . 02062) ﬁ}jylji‘l:ﬁ?ﬂ%}:
DA 3.6 SO
IR AR SRALTE AT DO S R T
£ o N0 NS R K 25 0 DN G AT B RSD 23 53
Z %A 0.35% ,0.56% ,0.52% .0.62% .0.92% ,0.43% . 0.89%
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Bl SRkEREE
Fig1 HPLC chromatograms
ﬁﬂ'ﬁ‘i& WEHR“2.3.17 350 R IRA X B A 0.5.1.0,,
3.0.5.0.7.0.9.0 mL, . [Al— 20 mL I A, i 50% H

2.5

PV WO R R 20 B, B850, 1% R VIR A %) B i i, 3%
“2.27 TN R S FINE  IC R R R DB R A
ARAR ) W THT RO PN AR AR () BEA TE: (810, 225 1 4% 4
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(n=T7) , R 48 h NFUE M R AT
29 BEMAE

B] — S (A5 1702062) , 452,327 30 R 5
A A S A, A 6 0y, PR 2,27 T T A Ak ik
FEIE e gk R, a%tfr%%*ﬁkﬁﬁ’] i )t HERSD
flo 2558, FERLTF BT DUE ST AR E0EN
Pt B B 7K 25 O 35 DY TR 18 °F- 35 5 5= 43 30l O 2.14,22.56
5.85.6.05.1.36.1.65 mg/g, RSD 43 4|} 0.59% .0.41% .
0.89% .1.02% .0.85% .1.12% (n=6) , FH Iy ik EE 1
EY/To
2.10  fnEE R

B & R S i (5 : 1702062) 4k, 3
907, B2 0.5 g, 43 B 3 AL, KE B FRAE S5 43 51 & T 50 mL
R, AR TN 2.3. 17 I T R A X BE SR A VR 4.6
8 mL, #4¢2.3.27 3 T s S i W s 4%, R 2,27 0
AR SRR T SRS R T LA R [l
W KL RSDH . 255, JRALTT (BRI (I ST
KF PR TE IR BB K 25 U35 PN R PRSP S4IRE [ml i %
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43504 98.2% 98.8% .97.9% .98.9% .98.8% .98.7% ,
RSD 43 % H 1.32% . 1.14% . 1.23% .1.00% .0.91 % .
1.12% (n=9),
2.11 RCFHyIE

TEFRUERZE y=ax+b H ,x=(y—b)/a=y/a—b/a, Hi
T o B iR R, 78 a/b (KT 100 B, b/afE Al LA
ZWEATE, AT LA R x=y/a HRTHE SR K
RCF MU F MR R a i L EH T MR AN f=
aa,, K a WS WhRE 2R s ay FAM AR 2H 43
PR Zemte . MR 1 P )5 R, D275 nmii R
WA N N2 (1.000) , 306 nm 3 K F Y FE#LFH RCF
2470.5295275 nm KN T BT B4 R 1 RCF 43711
4 0.506, 1.004; 225 nm P K T 19 ZF .0 3 N fif RCF 2y
0.831;254 nm &K T M /K 28003 I TR RCF 4y 1,087,
2.12 RCFEI4EE

LU BN A A0 B AL oy e AR A R AR AL A
T AR A DL B 25 B RS i K AR {4 RCF 52, 25
B W SRR A BB BE S AR £ 5% AR AL £ 10%
FERASAE £ 5 °C, &0 PR R 4 A2 Ak + 2 nm B Xof
& 3 RCF #2045/, RSD 75 3.0% LA . B 4h 4
WSR2 T N[ i B HPLC AY Kz 3 FlAS 7] St i 2, 1
ZORBAX Eclipse XDB Cis. Inertsil ODS-SPHPLC Col-
umn , Waters Sunfire Cis ( #14& #4250 mmx 4.6 mm, 5
um) Xt RCF 520, 45 R[] HPLC X AR ik 25 4
TRECH DA AR O NER K S0
PEERCF A RSDAKIR K 1.3% 1.4% 1.0% .0.9% .1.4%,
RSD #/NF2.0% . AJal HPLC 4>(%§&@§?4§ (C ]

B 2, x‘]
Ei@ﬁ S0 (n=3)

*®2 AREHPLC{Y
Tab 2 Effects HPLC instrument and chro-
phic column on RCF(n=3)

. B RCF
M B U W S0EE RANE
¢2695 Waters ~ Agilent Cys 0.555 0.510 0.990 0.840 1.121
Inertsil Cs 0.561 0.509 0.985 0.829 1.119
Waters Cig 0.549 0.499 0.976 0.830 1118
1260 Agilent  Agilent Cys 0.551 0.502 0977 0.841 1.120
Inertsil Cg 0.554 0.498 0.969 0.842 1.089
Waters Cyg 0.560 0.505 0.990 0.828 1121
3000 Infinity ~ Agilent Cis 0.555 0.520 1.000 0.850 1.091
Inertsil C g 0.539 0.512 0.991 0.839 1.101
Waters Cis 0.545 0.511 0.989 0.842 1.130
T 0.552 0.507 0.985 0.838 1112
RSD, % 13 14 1.0 09 14

2.13  FEIgIER) E AL

0 S P S S 07 S QASM 5 1o FH () St , ml R
O B B[] 22 (4 25 FRF I B3 55 P 23 0 ] £ B s i) £ 2
1B SRR O B8 B 1] (i 25 o U0 55 8 2 W 18] £ 7 Bt
[ LU AR 38 S50, I 456 (i IR ARRE , DL S B 05
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1) 58 SN ISCAREAE Sk 22 A6 A I ol 43 e i 0 ), A 5
b 2 S AR B BT () 2 FHAF GO B B [ 9 R S 500 A TR)
J HPLC {SCFIAS [R] i R € 1 AT T A B B . 2551 IR 7R
i [V) 22 B9 98 3h 4 R B i (RSD>5% ) , A X {4 B4 1) ] £
B EAIXTE/INRSD<3.5% ) o [RIIM, R AR XA £ Bsf 1]
DT REIN B o o iU R 2 7 o AELR XS T o B 4R 1)
R i, AT 36 ] P T ke R o) R AR %o o
Oy PEATRE AL, Ik 0 RE L VR , 2 (0 33% 25 A S N 2 7%
TN,

2.14 QASM 5 ESMZ&R L%

Fie 2,27 WUF Ak 451, 2 BIRE B 2.3 T IR
AT B Sl VS TRFN A S VR4S 10 L, AR 10 % R
B BT DO AT AR RN K ZE 0
S5 PN TR A 0 TR AR, 43 5911 % FT ESM AT QASM %} 541t &2
X5 v 6 RS Pk B4 T R AEA T I R, IE R G AR
SPSS 22.0 XF P ZH 7 1 45 SRk 7 AL (A 50, Bk QASM
Dk i ERRTE . 5 PIRR T VA INAS: 6 A s R o i
A, 2R Tgi 2 L (P>0.05), L3 3,

*3 AEAENEEHFEZERPOMBESTSENER
(n=3,mg/g)

Tab 3 Determination results of 6 compo SW-
pound huangqin tablets by diffe ethods
.

g FOENE  BKF LR
QASM  ESM QASM  ESM  QASM
605 606 131 132 165 166
. 608 604 129 127 166 164
708045 2260 215 213 576 5719 602 605 131 129 16l 163
1708067 2250 210 205 581 577 608 606 132 130 166  1.65
1709023 2256 214 211 580 578 603 604 128 131 168 165
t 0483 0310 0.161 0.389 0.647

P 0.654 07712 0.880 0717 0.553

3 itig
3.1 BiLEEFmNEE
31 WBIHHMERE  TEXERRI ST, 2 A B %
T H EE-0.05 % Tl R 7 W« £ -0.05 % Tl R 1 W ) &
#-0.02 mol/L BRI . 458, FEE-0.05% B IR
A Ry It Bl A B, 25 0 342 PN 1 R 58 7K 2 00 35 DA T A RS
5 T R 205 -0.02 mol/L B R — E A IS MR I, 2 41
AR g 06 o3 B FE AR TR B ZK 5 2R 2 16-0.05%
WERR T W S AH R GRS, 6 Ff i Bl o0 (00 33 0 5 A1 4T 2%
R Y B 524, WTRR IR F7E 1.12~1.45 22 A, ik LLIAE
B,
3.2 KWK kR R KA, BT
190~400 nm % K Bz 73 543 $ 6 i 1 i o TR G % B
U, 45 R PRAL TR AE 306 nm KA A e R, AT
£ 278 nm YA B R, I HE AT 7E 275 nm P
T A B R, B R AE 274 nm PR AN A B R, 2
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OIENBEFE 225 nm WA AN SRR, WK 25035 P i
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