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F R T AER FRAHENAE T, e R A T RMA T H P 8 AN AR N Z 8 TAT
M, FiE: %54 70% F B4R BUR 49 9 A7 K B Kromasil C g &35 42 (250 mm X 4.6 mm, 5 pm ) ; R348 T
5 —0.2% B B8 75 i, 6 B 2e Bl ik 1.0 mL - min™'5 A0 % K 275 nm (3% 385 3 B 3% MBS H A E M),
350 nm ( R BFEHF AKBEFEZ ). 315 nm CERATHF R EE FRATAE ); 48 30 °C; AEMF A ALY,
# I AT AAER R AR IER T, SR 2 & R E Sk o) &35 Fe 3 FF R 69 &5 AT 509 A xR
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7 B Ao F BRAT 4 F R R E o A JE 3.780~94.50. 14.67~366.8 ., 4.860~121.5. 1.990~49.75 1.660~41.50,
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Quality control of Changcheng Ganmao tablets based on QAMS

LUO Hang, LI Hua-sheng

( Department of Pharmacy, Yongzhou Vocational and Technical College, Yongzhou 425100, China )

Abstract Objective: To establish a simultaneous determination method of forsythoside B, forsythoside A,
forsythin, luteolin—7—-glucoside, luteolin, nodakenin, notopterol and isoimperatorin in Changcheng Ganmao tablets
with strategy of multi—components by single—marker ( QAMS ) and validate its feasibility. Methods: The analysis of
70% methanol extract of this drug was performed on a thermostatic Kromasil C,g column ( 250 mm x 4.6 mm, 5 um )
at 30 °C . The mobile phase consisted of acetonitrile—0.2% phosphoric acid solution at a flow rate of 1.0 mL * min™

in a gradient elution manner. The detection wavelength were set at 275 nm ( forsythoside B, forsythoside A and

A HE TR (171603 )
HE—EE  Tel: 18974649050; E-mail : luohang9050@163.com

AL i

| S |



| T

——

m - mnssll

Chin J Pharm Anal 2020,40(3) « 537 -

(J‘PA HY SR

forsythin ), 350 nm ( luteolin—7—glucoside and luteolin ) and 315 nm ( nodakenin, notopterol and isoimperatorin ).

The relative correction factors ( RCFs ) of other components were calculated with forsythin as the internal reference.
Then durability of the RCFs was investigated with 2 different HPLC instruments and 3 columns. Meanwhile,
contents of 8 components were determined by conventional external standard method. Results: The standard
curves of forsythoside B, forsythoside A, forsythin, luteolin—7—glucoside, luteolin, nodakenin, notopterol and
isoimperatorin showed good linearity in 3.78-94.50, 14.67-366.75, 4.86-121.50, 1.99-49.75, 1.66-41.50, 4.07-
101.75, 1.09-27.25, 9.47-236.75 pg * mL ", respectively. With forsythin as the internal reference standard, the
relative correction factors were 1.052 3,1.384 9, 1.381 9, 1.840 1, 0.904 3,2.322 9 and 1.216 9, respectively.
The results determined by two methods were compared without significant differences. So QAMS can replace
external standard method. Conclusion: The use of relative correction factor is feasible to determine the contents
of eight components in Changcheng Ganmao tablets. The QAMS method can be used for the quality evaluation of
Changcheng Ganmao tablets.

Keywords: Changcheng Ganmao tablets; forsythoside; forsythin; luteolin—7-glucoside ; luteolin; nodakenin ;

notopterol ; isoimperatorin; QAMS
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SEREIR IR YT o AR ph A R AE R
Tl ST PR GRS IREEL R AR H
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W IRE 1A B AR RE , O TR 5 A5 1R, S B
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R T K A, 788 e v 24 22 48 b il 7y
I E BB R TT R . AN SRR — I 2 Y 5
5 DUE R 9 N AR, el Sr 5 R B LI

BRH A RBREA ORBER CEACHT IS0 B
SERKETE R R E 7 T F R L2 A8 08 o 1
i, IS AR TR AT X EE, AT DA g 4 T M 4 S 3
JEE R T, SEEA IRIER B R ) 2 AR A T
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Agilent 1260 7 % A1 €5 335 1 (4 42 A A,
Dionex Ulti Mate 3000 %Y ¥ #H £2,i% /% ( Thermo—Fisher
N HED) ;638 A Kromasil Cig (250 mm x 4. 6 mm, 5
pm ), Agilent Extend—Cs( 250 mm x 4. 6 mm, 5 pm ),
Hypersil ODS Cy 34 (250 mm x 4. 6 mm, 5 ptm );
AB135-S BUHL R (Mg 4e ) — 4EH] 20 A PR
A ) ; SB25-12DTD HY 8 P i I vk s (77 B 2 A= )
PHERAR A RRAF] ).

XF RS E T T B (41 5 111811-201603,
I 96.6% ). 1 MR A (Hit 5 111810-201707,
T 97.2% ). iE M (4t % 110821-201816, &
H95.1% ). K BB & (4t 5 111720-201609, 7
1 94.9% ) K JBR B % (5 111520-201605, 7 £
99.6% ). % A6 T 8 1 (L5 111821-201604, & 4t
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2 HAESHER
2.1 k&

K H Kromasil Cjg( 250 mm x 4.6 mm, 5 pm ) {433
FEs Wi 80 A 215 (A)-02% W BR I Wi (B), B Ji
i (0~13.0 min, 19.0%A ; 13.0~25.0 min, 19.0%A —
41.0%A;25.0~38.0 min, 41.0%A — 56.0%A ;
38.0~55.0 min, 56.0%A — 78.0%A ; 55.0~65.0 min,
78.0%A — 19.0%A ) ; Kl 53514 275 nm (0~25.0
min, SERIPETF B ERNETE A GERTE) 70 BT 350
nm ( 25.0~38.0 min, AFRBFF AJREIZ ) 1418 800y
315 nm ( 38.0~65.0 min, AL RTHHF . JE 06 B . 5 KRR
B ) 20T R B R 1.0 mL - min”'; AR IR 30 C ;
HEFEEE 10 plo
22 HWAECH
221 XHREERI R PREGE N T B R
B TE A GERTT R KRR RAEAT
IEIEIE S M HTHA R X R AGE i, 43 70% FE
LGB B A3 B T R A A R (T i B A oy
Jo R B 0 S A SR B 0.756 mg - mIL | AR
A 2,934 mg - mL" T 0.972 mg - mLT KR
11 0.398 mg - mL™  ARREE 0.332 mg - mL™ EEAEHT
HHHF 0.814 mg - mL™'  JE{E % 0.218 mg - mL ™" SERKHIT
B2 1.894 mg - mL ™), BI75
222 IREXTIREA RSB “2.2.17 TR il
(Y ERAS 13 B BR LB A WAS 2.5 mL, BT 50 mL &
T, 70% HYEER BE 2 205 455, RS,
223 LPEXRRBEIREG N TR R % W E
“2.2.17 TR A8 B RS 143 B KT S A TR A 2.5
mL, & F 20 mL &, i 70% F AR R 2 20 R
57, B K R EIR AR IR IR 1. PN TR
B O 22 75 25T A 0 HEH VE U 1 4538 o, AR UK
70% HEERERE 2.5.10.20. 25 %, Hil MR H 4
RAXTIE IR 2.3.4.5 fl 6,
224 KWURE A MBIl KR E g
T, BRI MR FAN, B2 0.6 o, KSR E , B HLFE
HETE R RS2 A 70% HEE 25 mL, FR i, B (1)
600 W, 4% 40 kHz ) #2H 30 min, i £ =i,
70% RN IR (), B AT 1 0E, RIS .
225 FIPEFESSE HEIERIUERE Rk Ty Al
2 2 A3 i A AN 5 i R B RE & R B AR
AEFIAS A0 B MEARE i AN 35 SE 15 0 B PERE i, FA% R
“2.2.47 T ATk IR B R AR A O

AL i

il 28 3 FhEHPERE A

23 ikt

231 LR R A IR (2.2.27 TR il A
TR X BRI . “2.2.47 TR 45 1 KRR Fr
P A T S “2.2.57 TS ) A% 1) 34 5 B PR AR A
TR A AR AR A B PR T I VRORN JE 35 [ A S VA 5
10 pL, 7E “2.17 AR T  AREHERENE , 4551 0
1o LR MR 45 5 B RRl B4 s 1 B i
FUEETT A GERHE ARRR R KRB R RAERTHIT
JETE | S KR A 2 T S5 A SR B ATk B 32402, o
BT 1.5, BB A ke IR il 45 i 43 €35 06
FHIARET 4 000, BAPERE S TE T4t

232 AMEXRFRFE KW “2.2.37 WU Hl 4
SRR AN ENIA R 6.5.4.3.2 F11,1K
PRI E 0 S R B ER T A GERT
ARBBEH ORBRRLZER GO IS B S BT
B8 Ao (1) TET A, AT I A5 1 o e v
X AR ARBR, B B o W AR Y S AR R, 22 i s o
gk, A mIE R 25 R IR 1,

233 WHERE  BKEUEE F (HtS D115012)
B[] — 32 B VAR, 7 <217 T (i S5 4k T kAR
SE 6 W, TR B OB ER T A ERAT KR
BT ORBRFR CEIERTEHT IS TE B S MK 2R 1
I 187 FR A RSD 43 91 4 0.64% . 0.51% . 1.6% . 0.73% .
0.80% . 0.67% . 1.0% F1 0.55%.

234 HEEMRE BRI KIREE R (S
D115012 ) #E Sy F IR “2.2.4” TR 7476145 6 1
PR I, 7E 2.1 TGS AT SRR E , e SR
R B IR T A GER R AT KRR
F ALY JETEEE S BT R g AR, T
i, RTINS B S A 1.643.6.371
2.468.0.878.0.681,1.976,0.494 . 4.415 mg- ¢, RSD
I35 1.4%.0.27% ., 1.3% . 1.6% . 0.69% . 1.5% . 0.87%
F11.4%.,

235 fUEMIAE  BCKBUEE B (4t D115012)
4[] — A, S T =R 0.2.4.8.12.16
h SERERG I, 0 S MR T B AR T A LT
AR R FR RO R ARTT AT | S TE B L S R
HAZ I RN, 25 R KUK E A IR E IR T
16 h PARGE , T 38 4 43 06 T AR RSD 43501 R
0.59% .1.5%.0.63%.0.70% . 1.8% . 0.69% . 1.1% F
0.61%.
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1. #%EFEH B (forsythoside B) 2. iEFABRH A (forsythoside A ) 3. #8H (forsythin ) 4. AFEFAF (luteolin-7-glucoside )

5. RBFZE (luteolin ) 6. 2EALHIHHT (nodakenin ) 7. FEIGEE (notopterol ) 8. FBAHT#H % (isoimperatorin )

E1 BEXNEM(A)NKEEER (BOERREER( C ) &REBERMEER (D ) MEFREER (E )8 HPLC Bk

Fig. 1 HPLC chromatograms of mixed reference substances ( A ), Changcheng Ganmao tablets ( B ), negative sample without Forsythiae Fructus
( C ), negative sample without Lonicerae Japonicae Flos and Playcodonis Radix ( D ) and negative sample without Notopterygii Rhizoma et Radix ( E )

®1 AMXRABWER

Tab.1 The results of the linear relationship test

43 ( component ) LMD AR (regression equation ) 2PVl (linear range ) /pg * mL™ r
JERAEE T B (forsythoside B) Y=1.039 x 10°X-904.6 3.780~94.50 0.999 6
FERMEETE A (forsythoside A ) ¥=7.990 x 10°X+886.8 14.67~366.8 0.999 4
FEFTF (forsythin ) Y=1.094 x 10°X+1 082 4.860~121.5 0.999 7
AKBREF (luteolin-7-glucoside ) Y=7.961 x 10°’X-270.9 1.990~49.75 0.999 5
AKFEREZ (luteolin ) Y=5.968 x 10°X+427.8 1.660~41.50 0.999 3
LALHTHIT (nodakenin ) Y=1.207 x 10°X+997.0 4.070~101.8 0.999 7
IEIGEE ( notopterol ) Y=4.694 x 10°X+343.8 1.090~27.25 0.999 5
SERRATHAZE (isoimperatorin ) ¥=9.098 x 10°X-1 006 9.470~236.8 0.999 3
P
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23.6 AR EICRIAE  HUR] R R E AT R
KW E A (IS5 D115012 ) i &, B 28 A,
WEAR, B9 1, By 29 0.3 o, Ki B Wk e, B H 254
TR, 43 SRS 25 A 55 A7 B i) A0 TR A 6T B
W (FE S B0.492 mg - mL™" | TS 1 A1.914
ng - mL™ FER T 0.738 pug e mLT' K B EAF 0.262
ng - mL™ AR B E 0.198 pg - mL™' L 2848 F B AF
0.592 pg - mL™" . JE 7 % 0.146 pg - mL™' | 5 KR AT
£ 1.288 pg-mlL')0.5.1.0, 1.5 mL 4% 3 fiy, & M
“2.2.47 TN J7 v A A R, AR UK R I
S5 BT AV 43 % R E T B L R T A LT
RBEAT ORFRRLER AL HTH T I8 05 B 5 Wi
B 2T R [0 4 5l 98.4% . 100.0% .
99.1% .98.0% . 98.1% ,98.7% .97.4% . 99.3%,

RSD 43514 1.2% .0.90% . 1.3% . 1.3% . 1.3%.0.75% .
1.5%.0.86%

2.4 AIXERIE R F B EE T

241 MR IEHE FTHA OB IR 2.2.37 T
A 6 A R BRI O R IR A0 R
VSRR T ARG, 1 SR 45 B o3 SRR 1 B 3% B
T A GERTT R ET ORBEER R e
Pt | SRR A 2R G g g T B, LA S INBRA) , 4
MR AE N TR AR f=flfi= (AC) 1 (AC) (X
A N FRPIIE TR, € BRI HEEE , A, R A
AR ETRIRR,, €, 5 B v FiE ) 1 il
BT B OGERERT A KRR KRR K
HIEHE IS TG B S KA 2 AR 1 B, 455 D0
2,

F2  DUERE A NARREX L IERF
Tab.2 RCFs with forsythin as internal standard

FHXFHE IE K F- ( relative correction factor )

LM FRRNTR -
(nearmied — E@RIFD  EREA T 0 gz RGN R SRIIE
veference solution ) ( foreythoside B) (forsythoside A) €7 (luteolin) (nodakenin)  (notopterol ) (isoimperatorin )
glucoside )
6 1.029 4 1.4106 1.388 4 1.8454 0.898 4 22680 1.2480
5 1.0533 1.408 5 13916 1.8285 0.897 5 23158 12251
4 1.0615 1.3899 13793 1.8392 0.905 5 23354 12222
3 1.064 7 13799 1.393 8 1.889 4 0.909 1 23697 12187
2 1.0509 13452 1.360 4 1797 4 0.908 9 23146 1.1790
1 1.0539 13755 13780 1.8411 0.906 2 23338 1.208 6
F-2{E (average ) 1.0523 1.3849 1.3819 1.840 1 0.904 3 23229 1.2169
RSD/% 12 1.8 0.89 1.6 0.56 1.4 1.9
242 AN [AIASC g RIAS [R] 0 33 AR AR X RS OE B 2.5 BRI RSt ) 2 o

52 A 5 58T AN [R] R s RO A i
{2 ( Agilent 1260 7Y =5 %% W AH €4 1% X | Dionex Ulti
Mate 3000 % 28I AH €038 30 ) AN [a] i ot 5335
( Kromasil Cs {4 3% £ | Agilent Extend—C, 7 §i #1.
Hypersil ODS Cq {0 FE AT A% 7 250 mm, 4.6 mm,
5 wm ) X I B 43 A XA IE PR 09 52 0, 25 SR L
%3,

243 A[ENFE XA AL H B A
X7 RN (0.9, 1.0, 1.1 mL = min™" ) XF £ 0 15,43
AEXF A I R T 52, S5 2R DL 4.

AL i

SEPR LS HE BRI 22 T 1R A X AR 0 R
Sy TS HERR S o RSB “2.2.47 T30 il £ 1)
KIREE R ULl SR, 431 7E Agilent 1260 T E54%
WA (2,3 1% . Dionex Ulti Mate 3000 7 25 % & A €4, 33%
1%, LA S Kromasil Cg {8 i £ | Agilent Extend-C; {3
TEHE . Hypersil ODS 34T ( FAE 38 250 mm x 4. 6
mm, 5 pum ) FE N SRR E  DERE T IR,
IR B R A KRB EH KRR R,
SAEHTEATT ETG R | S RRATHH 28 A AR O B s Tl
XTI A% B i A T e A, G5 SR LR 5
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Tab.3 RCFs tested by different instruments and columns
FAXFAEIE T (relative correction factor )
‘ ik
i ( chromalE; raphic s Xy i sy ik ABREE e A e 3 [SRrra
(instrument ) srap T B HERRBRAT A (luteolin? RBEZR N ENERE SRR R
. uteolin—7-
column ) (forsythoside B)  ( forsythoside A ) . (luteolin ) (nodakenin) (notopterol )  (isoimperatorin )
elucoside )
Agilent 1260 Kromasil C g 1.053 7 1.381 1 1.3845 1.8379 0.907 5 2.3198 1.213 4
Agilent Extend—C 4 1.048 2 1.403 0 1.3857 1.8210 0.896 4 2.306 3 1.2391
Hypersil ODS 1.029 6 1.394 5 1.382 4 1.828 8 0.883 6 2.289 4 1.246 8
Dionex Ulti Kromasil Cg 1.050 7 1.407 7 1.390 2 1.8217 0.881 6 2.3047 1.2129
Mate 3000 .
Agilent Extend—C g 1.025 6 1.3959 1.376 3 1.830 5 0.8972 2.299 6 1.238 5
Hypersil ODS 1.068 8 14182 1.3858 1.8413 0.8950 2.308 3 1.224 4
SEHIE (average ) 1.046 1 1.400 1 1.384 1 1.8302 0.893 5 2.304 7 1.2292
RSD/% 1.5 0.91 0.33 0.45 1.1 0.44 1.2
%4 REFERHETEE E T80
Tab. 4 RCFs tested by different flow rate
FAXT R IE - (relative correction factor )
W (flow rate )/ ENZECRER I o [ ORI
(mL - min™") TR B B A (luteolin7 FINZELE S LRAEHTH T JEihmE RGN
uteolimn—/—
(forsythoside B)  (forsythoside A ) . (luteolin ) (nodakenin ) (notopterol ) (isoimperatorin )
glucoside )
0.9 1.0705 1.393 4 1.385 1 1.850 2 0.907 3 2.3415 1.229 4
1.0 1.056 1 1.3795 1.382 4 1.839 1 0.906 4 2.3253 1.2109
1.1 1.049 2 1.371 6 1.378 7 1.8354 0.899 3 23147 1.204 3
4916 (average ) 1.058 6 1.3815 1.3821 1.8416 0.904 3 2.3272 1.2149
RSD/% 1.0 0.80 0.23 0.42 0.48 0.58 1.1
R5 AELEFFBIEENGHIERT R B R E
Tab.5 Relative retention time tested by different instruments and columns
FEXTA A I TE] ( relative retention time )
- JuRi:7i
i S A A AR , ‘
( chromatographic HEHBETT B HEBRT A PN S A N R ] SRR R

(inst L) i
instrumen column ) (luteolin-7-

(forsythoside B)  (forsythoside A ) . (luteolin ) (nodakenin ) (notopterol )  (isoimperatorin )
elucoside )
Agilent 1260 Kromasil Cg 0.674 3 0.802 1 1.387 1 1.626 9 1.865 1 2.064 8 2.3309
Agilent Extend-C 4 0.672 9 0.800 5 1.3814 1.624 3 1.8437 2.059 8 2.3246
Hypersil ODS 0.679 4 0.803 2 1.3899 1.627 5 1.879 4 2.070 1 2.3382
Dionex Ulti Kromasil C g 0.678 2 0.804 6 1.3935 1.627 2 1.8597 2.068 3 2.336 1
Mate 3000 .
Agilent Extend—Cg 0.669 5 0.798 2 1.3716 1.619 4 1.840 3 2.0513 2.3243
Hypersil ODS 0.682 1 0.8115 1.407 4 1.6316 1.889 1 2.079 1 23417
#4946 (average ) 0.676 1 0.803 3 1.388 5 1.626 2 1.8629 2.065 6 2.3326
RSD/% 0.69 0.57 0.87 0.25 1.0 0.46 0.32
i Hd i
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2.6 —iM VL5 HMRZIN RE 45 5 0 H A W) & i — W 23 (QAMS ) FHE1E 5 4k s

B3 AR R R B 7 R RS R, 4 ©2.2.47
TR 05, B AR A7 w5 3 00 P A
10 % BT A% B B R BB IR A LR
HORBRE ORBRER RV B =
DA A 2% A4 e T B, 20 31 R T A A 325 R — 30 22 3
LTSN B MR A GEM KRR
HORBRR R CERALATHIH T B 5 BRI R

(ESM ) 52 {f 5% FH} SPSS 17.0 B A% ¥E17 « ¥ 56
Sy T, A5 AP0 AR (B) 3% SRR T B LRI AL
RBREAT R R ZE CEIERTHT G 5 R
B2 P4 514 0.961.0.989.0.937.0.964 .
0.981.,0.924 1 0.942, # K F 0.05, & W — i
LTk 5 AMR R BT I E S5 SR R 2 R 5 R
6,

K6 RENELR (mg-g',n=3)

Tab. 6 Results of content determination

ARBRFH

e e AT B HERHBRTY A _ ENBEES e A IENER TG I SERRATIER
' S (luteolin-7-
( batch (forsythin ) (forsythoside B)  (forsythoside A ) slucoside ) (luteolin ) ( nodakenin ) (notopterol ) (lisoimperatorin )
eluc
number ) ESM
ESM  QAMS ESM OQAMS ESM  QAMS ESM QAMS ESM QAMS ESM QAMS ESM  QAMS
D115012 2472 1.651 1.679 6364 6393 0.879 0866 0.682 0.693 1.985 2.002 0496 0.507 4411 4.458
D115023 2.706 1.810 1.798 6.678 6.651 0.750 0.759 0.575 0.582 2.080 2.061 0423 0411 4.620 4.601
D115027 2.229 1411  1.420 5729 5.744 0918 0.905 0.783 0.777 1.788 1.799 0.569 0.552 3972 4.005
P - 0.961 0.989 0.937 0.964 0.981 0.924 0.942
4 itig 70% HVEE Ry B0 R I, Bl 2% 05 25 S U3 i
4.1 GEMRY R R T R A A A s PRI A R AR b A BT R

Oy 2%, ELRF I R 43 B A Ve A AR R K 25 5
T 20 R 1 35 B 7 v R 24 52 O I 7R 22 4 4 L F 5
LN E S, MEE B EH T HEE - KU sh A ik
Z L ONE - KSR R S5 R L - KRR
BIAHIT 4006 20 B SR A, HAaFrf [l K, 2
JiE — KT S AR R R A T W B - K s MR &R (HAF
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