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Simultaneous determination of seven components in Chrysanthemum indicum by QAMS

LIU Hui-yan', SHEN Guo-bin
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Abstract: Objective To establish a new method for the quantitative analysis of multi-components by single-marker (QAMS) to
simultaneous determine seven components in Chrysanthemum indicum. Methods The chlorogenic acid was used as internal marker to
calculate the relative correlation factors (RCF) of caffeic acid, luteolin-7-O-glucoside, 3,5-O-dicaffeoylquinic acid, buddleoside,
luteolin, and apigenin by high performance liquid chromatography (HPLC). The repeatability of RCF was investigated. The contents of
seven components were determined by the external standard method and QAMS respectively. Results The reproducibility of RCF
was perfect. The value calculated by QAMS was consistent with the external standard method. Conclusion The QAMS method for
simultaneously measuring the content of seven components is feasible and accurate to evaluate the quality of Chrysanthemum indicum.
Key words: quantitative analysis of multi-components by single marker (QAMS); relative correlation factor; Chrysanthemum indicum L.,

quality control; chlorogenic acid; caffeic acid; luteolin-7-O-glucoside; 3,5-O-dicaffeoylquinic acid; buddleoside; luteolin; apigenin
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1.1 X5
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WA (FEERKA R B A F]D s Agilent 1290 =130
FHETEA CGEEZHEAR AR D; ASE350 PR %<
U (CBEBR QIR B A W] XA205DU HL 20 #r
RV R ATBR A 7D EBEl/KHL CBR v 2 2
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B34 : Syncronis Cig (100 mm X3 mm, 3 pm,
FEER R IR BHE A E]), Accucore Cig (100 mm X 3
mm, 2.6 pm, FEER KRB A7), BDS Hypersil Cig
(100 mmX4.6 mm, 2.4 um, FEER KHIREHEAFD,
Zorbax Extend Cig (100 mm X 4.6 mm, 1.8 um, %4
R AT, Kinetex XB Cig (100 mm X 4.6 mm, 2.6
um, JIMFERTTREAERA PR A ], Ultracore super
Cis (75mmX2.1 mm, 2.5um, ACE A7),

1.2 iK%

SR SRR R (bS5 110753-201415, &5
$96.2%) WNHERR (At 110885-200102, JFiiE sy
£ 100%) ARBFAF ('S 111720-200604, JiifE
A 100%)  3,5-0- W HERE I 2 R (S
111782-201405, Jiii /4 92.0%). Zfeit ('S
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111520-200504, JiE5r40 92.0%). Jrgz (it
111901-201102, JiiE 4341 99.6%) ¥4 H 1 [E & i 24
aRE R B 2, ikl B aw; B
afik Al JLARFIIE A b gt
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1 2 ARG 56 BT SR A ) AT 2 S R A R )
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26% i 10~18 min, 26%~30%Zfif: 18~20
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M 20.5~23.0 min, 80%Zfif; 23.1 min, 10%
N AP 0.5 mL/min, KUK 334 nm, 4
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S-HAETF  6-ARJRER  T-FHHK
1-chlorogenic acid  2-caffeic acid 3-luteoloside  4-3,5-O-dicaffeoyl

quinic acid  5-buddleoside 6-luteolin  7-apigenin

E1 REXMRME (A) MHERHELER (B) 8 HPLC B
Fig. 1 HPLC spectrogram of reference substances (A) and
sample (B)
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FEA MG, NI e, IR EIR
FES3 5120 0.846 9+ 0.567 0+ 0.396 7+ 0.673 8. 0.196 2.
0.624 4. 1.049 0 mg/mL [¥0] A &0, 520 R 3%
W HR 7 A X R S A 453K 0.6 0.9+ 1.31 0.8. 2.5, 0.8.
0.5 mL, E[f]— 25 mL &, InH EERRE 2 205,
RIS A0 R SR A, R S R IO R VA AL 1
mL % 5 mL S, I EER LR, HI43 R G0 R
AT B (R0 S TR IR 20 4 pg/mL),
RAF .

2.3 RIFRATIZEREH RN MR

B3I MM R (3 3 507 0.25 g, K%

FRoE, 521 g ks RSN T 5 mL 2K
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b, % PRI AR IR A IR A A REAT BRI, AR
BN R, AREGELE 100 °C, BB A A HUN )
7 min, FYEAR 60%, FAIAAEL 2 K, AHULE R
Ja, BRIRKGEEZA S mL J5, #¥ 2 10 mL
S, HAWREMRBERZE, 5, 1k, ek
e, W,

24 LZMEXREE

HORA RSN B, 700k 0.2, 0.54 1.05 2.0,
3.0, 40, 5.0uL, 7F “2.17 R IR, BAR
IIEREROIRARRR (X0, WGBSR (), 22l
FrAEEe, 1R AN R AL, A5 RER 7 Pl
I31E 0.8~20 ng N SUEIIAR 2 RIFEMECR, WAk 1.

F1 HHEED 7S EERFREMLEEE

Table 1 Regression equations and linear ranges of seven active analytes

%ix 5] = 75 2 r e /g
2 AR Y=9.014 X+3.906 0.999 2 0.813 0~20.33
MR Y=15.56 X—1.971 0.999 9 0.816 5~20.41
PR Y=8.878 X—0.3310 0.999 9 0.825 1~20.63
3,5-0-IHEPR B ZE 1 R Y=12.72 X—1.698 0.999 9 0.862 5~21.56
EZiAt Y=17.732 X+1.791 0.999 6 0.784 8~19.62
KRR E Y=11.34 X—2.434 0.999 9 0.799 2~19.98
NS Y=6.043 X—1.373 0.999 7 0.839 2~20.98

25 FEEERE

B FIRTRA X RS B, JELLIEAE 6 IR, il
SRR, 2R RER R . WNHERR . AR AL,
3,5-0-MIHEEEIE ZE IR . SEACTT . ABRER. T
KA RSD AKIRKA 0.15% 0.41%. 0.30%-
0.23%- 0.37%- 0.22%- 0.18%, FHIHEFERS S [ 4T
26 EFEEMHRAW

3G AE RS (IS 151001) 6 1, 1% “2.3”7
TR T sl i, 4 “2.17 IR (a4
BEATIE, VISR RER . WNHERR . AR ELEF . 3,5-0-
TR L TR . ST REBREER. TR EMN
05 1.509. 0.701. 1.986. 2.491. 0.394. 0.854.
1.289 mg/g, RSD #KIKA 0.72% 1.0%. 0.87%-
0.51%- 1.3%- 0.66%- 1.0%, £ IikEZ R I,
2.7 FBREMRAIE

AR (LS 151001), $% “2.37 T F
LR, Sl N CE, 25I4E 0. 4.
8. 12, 16+ 20, 24 h llsE, iR, 455 4¢)R
B WMHERR . ARBREF . 3,5-0- MMEBEREZE TR
SAETT. RBHZR. RN RSD KA
0.38%-0.92%- 0.43%- 0.57%- 0.27%- 0.46%- 0.96%,
F AL T 24 h WRREME R AT .
2.8 AnFEEERIKIE

HY 0 B A AR A (S 151001) 9 4,
i 1~9 %5, By 0.25 g, WEEMRE, FMEBI L
i 7 Bl FEAE W 0.2 041 0.6 mL 3 NKF,

HETHERGE N EEEBE 1~3 5.4~6 5.7~
9 SHEMBA, % “2.37 TR v A R
W, A% “2.17 WU OB AT IE, Syl
SRR . WIHERR . KRR B, 3,5-0- ZinmEmE 4
TR ST RBE R FREN TR, ,
KA ARy 98.46%~103.67%, RSD 4
1.43%~2.67%, FWZ I HER FE R 4
2.9 QAMS %
2.9.1 MDRIER 7R E 24700 N 4R,
LZRIRIR A NS (S), i fa=fs/fim(ds X
C)/(ArX Cs) (As Cs 5393 2K A Z=)0k HE il 1) 0 T A
MUSTE I, A Cp 53 AN RS S3 0F FE i PR Ve T
BRI 50 THEMIMEER (A RBEEAF (B).
3,5-0-ZWMHEE R ZE 2R (C). ZFAets (D). KB
HWE (B). Ax#®E (F) BHXNKIERF faas fons
Ssies foos fors forr AR 2.
2.9.2  ADOEIE R BV 52

(1) AFEMLEH £ IR SLEEEET 2 P
OB AH (A1 288 Thermo Scitific Ultimate 3000 =54
AR A Agilent 1290 0B €0 HEAS K 5 B
g3 fEIm, 45 5L RSD HKIKCA 1.32%1.61%+1.27%-
1.51%- 2.32%- 1.33%, RIIA[FEACE & o 18 £
RTES AP

(2) AFMEATEREXT £ IR SLIHLET 6 Fi
B34 Syncronis Cig+ Accucore Cig+ BDS Hypersil
Cis~ Zorbax Extend Ci3. Kinetex XB C;3. Ultracore



¢ 3% Chinese Traditional and Herbal Drugs 3£ 48 % 25 10 #§ 20175 A + 2015+
£2 WEEBARSYL fo, NEER
Table 2 fg; determination results with chlorogenic acid as internal content
BEFEARRL/ WL Jsia S Jsic Jsip S JsiE
0.2 0.637 1.104 0.776 1.218 0.892 1.628
0.5 0.645 1.097 0.792 1.229 0.902 1.637
1 0.642 1.115 0.775 1.225 0.895 1.654
2 0.648 1.092 0.779 1.215 0.898 1.662
3 0.635 1.123 0.790 1.231 0.891 1.632
4 0.649 1.097 0.789 1.219 0911 1.652
5 0.637 1.103 0.785 1.222 0.896 1.656
FIIME 0.642 1.104 0.784 1.223 0.898 1.646
RSD/% 0.880 0.990 0.900 0.480 0.760 0.810

super Cig X[ £ BIsgm, 4549 RSD KN
2.57%- 2.16% 1.92%. 0.74%. 2.31%. 1.24%, %
HH I 6 AR Ea B AT 0T 25 B 23 (1) I ik 2 5

(3) AFFEEXT £ Hsgm: %% T A FFE
i (25, 30, 35, 40 C) X&) FHIREm, 458
RSD # K H 1.80%- 3.67%- 3.39%- 2.01%. 1.57%-
1.90%, & BHARIRLNS #6120 1R f TG 2 3 R

(4) AN[FISZE N ERAEXT £ s %57 3
I N GO LIRS, 25 3 RSD MK IKK 1.79%-
3.46%-+ 3.48%- 2.03%-+ 1.59%-. 1.92%, KA
ERAEN BT A3 & 103 1) f G 2 25 220

(5D fHEIMNER MR R L7 05 L BRI,

DINHERZ . ARBRECF. 3,5-0- WMHEREIL S TR . S
HARRELZ TS E fI0 RSD MK IKCH 2.04%-3.70%-
221%+ 1.36%- 2.22%. 1.37%. ZER 3% 3.
29.3 EIkEEAN S EE L R HIAXT OR B R
Crps) BATWEEAL, rps=tr oftr sy (I NRFDESY S
S AW, MAFWIERR . ARREEAF. 3,5-0-0lI
WEREIEZE TR . ST RRRE R R R AR
PRIV rps 85K, W3R 40 AIRMOIE AT BT A3 2 A6
1R EAMEASEH BN, RSD<<5%, HMRH rys BEATIE
() E AL IR AT AT

R3 BERERX fo, RN

Table 3 Influence of various factors on fg;;

S A 5

Jsia JsB Jsic Jsp S/ S

ENGENE Agilent 1290
Thermo Scitific Ultimate 3000
AN s Syncronis C g
Accucore Cg
BDS Hypersil Cg
Zorbax Extend Cg
Kinetex XB Cyg
Ultracore super Cg
AN AT 25°C

30°C

35°C

40 °C

TEME
RSD/%

0.647 1.087 0.775 1.232 0.898 1.628
0.635 1.112 0.789 1.206 0.869 1.659
0.651 1.045 0.793 1.229 0.869 1.654
0.639 1.088 0.764 1.219 0.878 1.632
0.648 1.076 0.792 1.232 0.852 1.645
0.658 1.087 0.786 1.225 0.883 1.662
0.637 1.107 0.765 1.214 0.907 1.608
0.683 1.109 0.799 1.239 0.901 1.659
0.649 1.111 0.789 1.208 0.928 1.648
0.629 1.097 0.795 1.202 0.876 1.639
0.643 1.108 0.774 1.247 0.911 1.652
0.639 1.116 0.773 1.245 0.889 1.602
0.655 1.138 0.787 1.229 0.876 1.629
0.643 1.172 0.762 1.234 0.903 1.649
0.632 1.219 0.734 1.189 0.897 1.588
0.646 1.111 0.778 1.223 0.889 1.637
2.04 3.70 2.21 1.36 222 1.37
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Table 4 rys result with different instruments and chromatographic column

st ik r'ass B/s rcrs T'pss Te/s TF/s
Agilent 1290 Syncronis Cyg 1.245 1.765 2.089 3.570 3.762 5.149
Accucore Cyg 1.258 1.834 2.125 3.514 3.850 5.216
BDS Hypersil Cyg 1.269 1.784 2.197 3.689 3.891 5.227
Zorbax Extend Cg 1.204 1.614 1.992 3.772 3.979 4.904
Kinetex XB Cig 1.198 1.684 1.987 3.990 3.800 4.896
Ultracore super Cyg 1.251 1.807 2.073 3.664 3.904 5.186
Thermo Scitific Ultimate 3000 Syncronis Cig 1.267 1.898 2.193 3.632 3.897 5.240
Accucore Cyg 1.271 1.773 2.105 3.608 3.805 5.163
BDS Hypersil Cyg 1.269 1.806 2.190 3.597 3.769 5.207
Zorbax Extend Cg 1.225 1.638 1.949 3.812 3.712 4.768
Kinetex XB Cig 1.292 1.795 2.206 3.642 3.904 5.264
Ultracore super Cyg 1.264 1.832 2.137 3.612 3.894 5.196
FIME 1.251 1.769 2.104 3.675 3.847 5.118

RSD/% 2.28 4.73 4.24 3.50 2.01 3.21

2.9.4 QAMS L5 MRILIE 4 i B 10
HERP 4 ARAE S, R 3 0, % “2.37 TR ikl &
PER A, 4% “2.17 TR BREA A, ik SR
IR A ) IR B AR R 75 2 ul AT

JE, WRIETAR, 73HIAMR Y QAMS iETHE I
IR E RBEAT HU, ME SRR 5. 2 T
FHEL 223504 3% AN, kil QAMS 41T
WP A2 I 22 B RO VR I 5 A T AT 1Y o

£S5 QAMS EHIMREMELR
Table S Contents of seven active analytes determined by external standard method and QAMS method

MR (mgg ) ABRET (mgg?) 3,5-0- MRS T (mg g )

Shiimgg") ABHH/(mgg") FEF(mgg))

M5 ER(mgg ) —— - ‘ — - ‘ — —

HMRE QAMS ¥ A QAMS i AMgiE QAMS ¥ SR QAMS ¥ AMETE QAMS i AMETE QAMS
1510020 1637 0108 0107 1907 1879 1.673 1.649 0461 0460 0963 0959 0125  0.124
1511017 2979 0443 0439 198 1956 3.545 3.495 0.582 0581 1117 1113 0442 0445
150802 1626 1633 1618 1650 1626 1.725 1701 1570 1567 1598 1593 1678 1672
5040302  2.855 0.601 0595 1815 1788 3.868 3.814 0451 0450 1075 1070 0614 0618
1511008 2488 0299 0297 2042 2012 2.776 2737 0726 0725  1.086 1082 0283 0285
1511010 2.703 0437 0433 1830 1803 3371 3.324 0.669 0.668  1.075 1071 0514 0519
1601003 1827 0235 0233 1409 1388 4.502 4439 0.505 0505 0942 0939 0340 0338
151001 1509 0701 0.694 198 1957 2.491 2456 0394 0393 0854 0851 1289 1284
150806 2388 0614 0608 1.845 1817 3.523 3474 0.641 0639 1092 1088 0.663  0.667
151106 2012 0397 0394 2085 2054 3.959 3.903 0.743 0742 1011 1007 0629  0.624
3 it JERMUSCAT A AU TP 220 100 °CL #f

3.1 i miBRE &S IERERE

PR T A EURE A i R R FH 9 7056 ] 4
B TARE S AT A IR BT A T, AR S
SR FH PR 77 26 B i 2 s, IR IEAL
SIS T S M ORI A B 5, B A

AABUNTE 7 miny AT 60%. JEFAAEL 2 IR
3.2 QAMS EMFN @ EIEEMEMHEE L
ARSI 56 T 3ok 2 AN [ it RS R L T A A
Wy 54 IRRAN S rys RIFELE, R AT
SRIFTR 5 EF A 53 A 6 e o AR S B e i) i
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A FHAN B S WA ISR IERR NS, dEsT
ZHr 5 AR 6 P SG AL L TR ) o dEIE XS 10 it
ANIF = H IR B A A TR 29 B (R 5, 3G AE T %M 7
R RS R EIME. R L& QAMS ik
MIUERGTE, FEREASRD SRS i AT . AR, 5K
B N D34 i R 22 % 8¢ QAMS WA B, 45 1%
WK QAMS AT I 45 R 5 A4hbRikil i 45 1
B R, AT DL INHERR . AR EAT . 3,5-0-
TOMERE R TR SRACTE. RRREIER. TR EXN
HEM IS OL T, Tl £ SR L) QAMS
0 Y A 2 () TR R A TR
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