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Quality Evaluation of Nan Yang Chrysanthemi Flos
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[ Abstract ] Objective: To study the origin of Nanyang Chrysanthemi Flos materia medica and its historical
origin, in order to evaluate the quality of Nanyang Chrysanthemi Flos by HPLC method, and define the advantages
of Nanyang Chrysanthemi Flos with the origin of Nanyang. Method: Records of Nanyang Chrysanthemi Flos in the
" Chinese Medical Code" and related ancient documents were studied to explain the origin and application. The
genetic relationship between Nanyang Chrysanthemi Flos and other pieces was revealed in ancient literatures. Then
8 chemical constituents in 14 batches of Chrysanthemi Flos were determined by HPLC multi-components
quantitation, and the comprehensive weighted score analysis was performed based on the results. The HPLC
fingerprints were established, and the similarity analysis and clustering analysis were made to comprehensive
evaluation the quality of Nanyang Chrysanthemi Flos and define the genetic relationship between Nanyang and other

pieces at the chemical composition level. Result: The results of the herbal textual research show that Nanyang
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Chrysanthemi Flos spread from place to place since the Han dynasty, and impact many medicinal chrysanthemums
of later generations. HPLC fingerprints similarity and cluster analysis also indicated the genetic relationship between
Nanyang Chrysanthemi Flos and other species at the chemical level. The comprehensive score analysis results show
that Nanyang Chrysanthemi Flos is of good quality and very suitable for medicinal purposes. Conclusion; Nanyang

has been a quality production area of Chrysanthemi Flos since ancient times to present. Nanyang Chrysanthemi Flos

is very suitable for medicinal purposes and worthy of promotion.
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Table 1 Chrysanthemi Flos sample source and number

Xof BB ¢ IR (4145 110753-201716) , AR JR &
(45 111720201609 ), 57 &% [ iR A (4t 5
111782-201706) , A J& 75 2 (it 5 111520201605 ) ,
TR ER (5 111901201603 ) , 4 H o [H £ 5 25
it AL E BIF 5 BE 5 A AR R (415 16100917) , 45 XK
R (A5 161022) , KU 45 1 (4L~ 16100802) , iy
ISR JE T8 AR ) R A BR 23 |, B b X B 22
HPLC [ B A — Ak 125 A6 4 B2 1) > 989% 8 33 FH e
([ Fisher 24 7)) 5 B BR 9 0 Hr 4, K O SL 8 =8
F il o

AP 5 S K 14 Tk i, 1508 245 2 M 1 4
UIT TR BEAE , 52 24 1 <A W), 3 A B SR S 4 o
T 2017 48 10 H % 2017 4 12 J B A RE SR
TR A R BRI A9 1) B L IE 8 15 B SRM 3 4t SR AR 52
JI I 226 e O T 2 e i A S5 [ R [ 24 2 B B I
H P Y N B FHE W) 235 Dendranthema morifolium H)
THE SR BIAE TP, 25 FE S ORI S S S TR IR 1,

%5 i i 7 S
NX1 I N T B 445 g B 3 S S T Jb& N32°317 2,017 K4 E112°26'42. 73"
NX2 C LN ] TR A4 g S S S Y A R A Jb& N32°317 2.01” R4 E112°26'42. 73"
NF1 T3 W 514 T R 44 P T O i B3 T db4 N33°17'13. 01" R4 E112°55'20. 43"
NF2 7 Y8 ¥ A T R 44 g B R v T Jb 4k N33°17'13. 01" £ 2 E112°55'20. 43"
NN1 LER ] 4 R T S BRI 2 oK 98 R Jt4i N32°59'50. 83" 44 E111°36'57. 48"
AH1 BRTTH T RR F LT AR LR LR B A A A JL 45 N30°17'32. 24" £ & E118°07'51. 06"
AH2 R GROE BT LR R B AT TN Jb £ N30°17'32. 24" %R 2 E118°07'51. 06"
ABI L B N TSR X\ Ju45 N33°52'17. 15" K E115°39/38. 93"
ACl LR LA TN T A X A TS A Jb4h N32°18" 9. 67" 4% E118°08'57. 54"
JH1 YR TR A AT R B Jb45 N35°05'59. 86" R4 E113°23'43.47"
JH2 N R AR T 2 Jb 5 N35°05'59. 86" A% E113°23'43.47"
SHI ) I3 L5 R Y 5 BB T BUS RN B 6 Jb 4 N33°34'57. 66" 7% 2 £120°20'56. 62"
THI UEERN Wi VLA i 2 7 T S XX 43 IX L 26 Jb4h N30°34'26. 97" % % E120°29'45. 64"
TH2 TEDNEE ] WL A & 7 IT K KRS 43 X AL £ db 46 N30°34'26. 97" R4 £120°29'45. 64”

3 AEMER

3.1 2015 AF R b [ 24 ) (a7 AR 25 M) 45 A Atk
AR % S 2015 AR M E 25 ) g B &
O

3.2 HABFEARHE S TR OB A8 A RE R R
It — 50, FRBURE i By K 0.50 g, BT B R B
SR I 50% H RS R 25 mL, FR 5T 6,80 C K
T I HE I 2 b, v H) 5 R AR A B 5T IR IR

I ,0.45 pwm fCFLUE RS IR BUOSE IR M R AS
3.3 IRAG X HR WA 43 BIDRG  RR IO R
AR R 2.98 mg, &AW HE 2.52 mg, KB EEK
2.53 mg, R 4§ 2. 56 mg, F M AR 2. 11 mg,
ERIFR 2.51 mg, AR BREAY 2.51 mg, 57 & R A
5.01 mg, BT 5 mL &, B A A O 2 25, 159 51
422 ~1 002 mg-L ™" BiRA M BB S B, T 4 C A
M.
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SEH 3 2% 1 O - Agilent Eclipse XDB-C g (4 %
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25 °C R K 254 mm, JBIAH 0. 1% WAL K I 1
(A)-HEE(B) , B R VER (0 ~ 10 min,10% ~30% B;
10 ~25 min,30% ~40% B;25 ~40 min,40% ~42%
B;40 ~ 50 min,42% ~55% B;50 ~ 60 min,55% ~
65% B;60 ~ 70 min, 65% ~ 88% B;70 ~ 80 min,

88% ~98%B) ,
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Table 2 Linear relationship, detection limit, limit of quantification inspection results

o [\ 75 2 r LML g K6 BR/ g FEH R/ g
2 J5UR Y=2039.6X-0.5323 0.999 2 0.5~10.0 0.030 0.122
SEERER A Y =3 248.8X -31.365 0.999 5 1.0~20.0 0.010 0.031
PN Y =3585.8X-7.8772 0.999 9 0.5 ~10 0.030 0. 106
Kl W 461 Y=95775X -5.87 0.999 9 0.5~10 0. 050 0. 168
FIl /N Y =3553.1X-62.079 0.999 1 0.4 ~8.1 0. 100 0. 301
A R B Y=1773.1X +173. 94 0.999 5 0.5~10 0. 080 0.252
R Y=9140.8X +9.845 6 0.999 9 0.6 ~12 0. 090 0.290
EEWE Y =24 136X +0.359 2 0.999 7 0.5~10 0. 045 0.148
3.5.2 MmEES KMEWHRIITFRAGXE K3,

AR 10 WL, S HERE 6 U, 10 SR 4% L T AR, JF
TR SRR, SR R A KR REH R A1, &
AR RBHER, PR, &GWHEM RSD WK 3.

Table 3 Stability investigation results

e HE M
L% fi i g RSD iR/ RSD
RSD/% 5% s Py s

/h /% /%o /%

ot JE R 0.8 24 0.3 2.20 0.7

SRR A 0.6 24 0.3 2.30 0.7

K R AT 0.8 12 2.5 0. 50 1.5

EN 2R, 0.9 8 2.9 0.27 0.4

T A2 0.6 24 0.9 0. 68 1.3

PN 0.7 10 2.8 3.60 1.7

R 0.5 12 2.2 0. 027 1.1

SEWE 0.7 24 0.6 0. 54 1.8
3.5.3 REMEEE N B Ao R IR

3.1 R0 3.2 TR Jy kol A R A W, 4 C RS IR

00 h JR4R, BFRR 2 h A 1 R, AR 10 pL, B

% 24 h, i A4 G 0 AU A RSD, 25 SR UL
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x4 FHEPSHEASHMERKEER(n=6)
Table 4 Recovery test of 8 compounds in Chrysanthemi Flos(n =6)

B HahE AR [ul i R RSD
/mg /mg /% /%
2 JEH R 0.11 0.108 98.9 0.7
SR A 0.11 0. 105 99. 1 0.5
K R 0.24 0.237 101.3 0.8
o U 7 5 1 0.12 0.123 96. 7 1.0
FI AL 0.02 0.018 103.2 1.2
PN 0.08 0.083 99.8 1.1
R E 0.31 0.313 102. 4 0.8
SHEWE 0.12 0.122 101.9 0.5
A
1 3 8
4 S 6 7
L

0 5 10 1520 25 30 35 40 45 50 55 60 65 70 75 80

t/min

B 3

0 5 10 1520 25 30 35 40 45 50 55 60 65 70 75 80
t/min

AR B G AERR B (2249) 51, SRR ;2. AR A3, RBRK
Hed KPHHH;S. HHARRK 60 ARIFE;T. FFRFE;8 &/
WER

B1 xR&S5HEFRH HPLC

Fig. 1 HPLC chromatograms of Chrysanthemi Flos reference

materials and samples

3 R B 5 4 s e K1 LE B, 9K S A AN
[6] 1) I A R B AT 2555 V8 4, 4% 8 AR A &R B3
BAXN, GEW = IR x20% + KB FA x
20% + FEIEIR A x20% + A3 E x 8% + KUk HT
BH x8% + HM ARE x8% + KR E x8% +4
HBWER x8% , I Ja X x4 R AT LSD ki, WK 2,

W 2 fir 7R, AN ) g 3R R b o) A7 7E B 25 1

225t , MR 5 BE FORAE dh B A 22 e B — 5 1A
U, 5 T 14 HEAGAERE S 2 ol 5 26 Ho &
BRZ A FE AL (ABL) 7E AR RPE A b T 45 20 i fe i, HL
5 NNL,AH2 Z A B A B E V25 i N 2 4 18
B dh (NNt Ja i i34 5 10 R BHOBT P /NP4 LR
TE44 (NX1,NX2) 54 £ /NE4 K945 (THL, TH2)
FAEE , (R 22 8] O TC fb 25 1 22 S , 150 W1 e ) b B0 3 055
[F) RE AT A /INPEAE KPR A 3 BH 7 3 35 AL R
ai (NFL,NF2) 5 £ 4R P84 (JHL, JH2) I JC 35 P 22
S, PR ] 19 BH 46 4E dl AT, T 25 ]
3.8 Zy4E HPLC #8240 [®il Bl i Sr 48 LU 18T 1
T I3 M, 76 B 0 45 AL FE i A 13 B TR R LT AR
KRBT v (0 35 4 H A 2 IR 2 5 A IR 2L
el 33 B9 ST, X T G B4 14 tURE S IR 3.2 IR O
) A A A U, H R 3.3 TR R A% 1 X 2 Ak
FEah BEATAL I, T [ 5K 24 M 2% B3 2 b 25 (i R
Pl 3 A ALLE PF i (2012. 130723 R ) ™ B v 4 51 24
FERE R ) HPLC 45 20 B 3 L 30 B2 n 1A, DL A
3,4,
3.8.1 #jic HPLC 45 SC B AH L 70 MK 49
1 HPLC 45 80 3% i £ 57, %) 44 46 B b 0 17 A 0L 32
B AR LS 6.
3.8.2  #j4£ HPLC f8 8CIE3E R I M MR 4 HPLC
$5 SR 1 57 A B A ABLEE 20 B 25 2R MR 30 AN [] 7=
b A AL it 1 A 0 T AR LR AT R 2R A, SR
WS,

i bR BT A R T 4 IR T B, Tl
14 R ERE B 20 PR S, R 48 (ACT) 55 At 7™ M
Pl B SR 2 5 SR i 28 9 0003 A R RE O
SRR I S5 18— B Hi IR I R o T A S AR R
o 3 28 R IR TR 6 B A 2 AERE i 2 R 5
Je, 5 L2 2R RT A, v BH 4 AR 6 L At AR L OF R
FIL R A B 25 S TR A 2 R S A
75 o B 5 AL dh A — i B AR U, Xt 40 2 U
TEAR S By J2 T e BH 34 485 Al 2% 3G fE R —

E/‘J%‘%%a\é/\ o
4 itig

ARFFFEAMAE 2015 AF fig € b [ 2 3 ) g5 ik, il
SE 14 FPAGAERE S IR PR A REH6H SRR A
B HEAN S KPEAE B K PE 4 245 9 B b
NS i RN A N T R TENE I
HYRVES RS 224 kIR TR A(3,5-0-Z 0 nE
BERZE TR ) NN £ 46 T I 2 L2 4 &
BOEH A A, HA S A A G 4%
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xS FUAHERPSHEINSENE

Table 5 Determination of 8 contents of Chrysanthemi Flos %
A AERAE SRR AREF  FEERA SEWHR O KEHHT ARER FIFAR Jr
NX1 ] B 0.26 0.24 0.52 0. 025 0. 059 0. 042 0.002 1 0. 063

EH 0.22 0.22 0. 48 0.022 0.079 0. 036 0.002 7 0. 054

8 0.19 0.21 0.39 0.021 0.072 0. 033 0.002 3 0. 049

NX2 1] [H 0. 08 0. 08 0.14 0. 069 0. 063 0. 049 0.003 7 0. 062

EH 0.07 0.05 0.15 0.067 0.051 0.041 0.003 9 0. 057

I 0.07 0. 05 0.12 0. 059 0. 039 0. 042 0.003 2 0. 054

NF1 i) [ 0.26 0.20 0.29 0. 001 0.072 0. 051 0.003 5 0.031

EH 0.25 0.14 0.51 - 0. 067 0. 042 0.003 6 0.014

I 0.25 0.15 0.42 - 0. 065 0. 038 0.002 8 0. 020

NF2 ] FH 0.31 0.23 0.45 - 0.081 0.031 0.003 9 0.051

1% 0.28 0.22 0.41 - 0.073 0. 020 0.004 3 0. 047

R 0.29 0.20 0.32 - 0. 061 0. 022 0.005 1 0. 039

NNI1 ] B 0.49 0.38 0. 81 0. 000 1 0.073 0. 037 0. 006 1 0.110

EH 0.51 0.32 0.75 - 0. 066 0. 039 0.005 0 0.120

= 0.46 0.29 0.71 - 0. 065 0. 038 0.003 9 0. 098

AHI1 i) BH 0.21 0.15 0.49 0.000 1 0.039 0.013 0.003 1 0.001
EH 0.17 0.11 0. 46 - 0. 032 0.012 0.002 8 -
1! 0.15 0. 06 0.45 - 0. 029 0.111 0.002 6 -

AH2 i) [H 0.40 0.32 0.75 - 1.011 0.019 0.003 2 0.061

EH 0.41 0.36 0.72 - 0.093 0.019 0.002 3 0. 050

G| 0.38 0.29 0.76 - 0. 085 0.017 0.002 0 0. 054

AB1 i) 0.55 0. 05 1. 83 0. 160 0.078 0. 031 0.0110 0.284

EH 0.51 0.03 1.71 0. 156 0.072 0.029 0.009 8 0. 300

= 0.52 0.01 1.57 0. 135 0.073 0. 025 0.008 5 0.278

AC1 ] B 0.18 0.07 0.49 0. 063 0. 031 0. 021 0.001 6 0. 001
EH 0.14 0. 08 0.54 0. 060 0. 029 0.017 0.001 9 -

1l 0.16 0.12 0.52 0. 054 0. 030 0. 020 0.002 1 0. 002

JHI1 ] BH 0.21 0.11 0.82 0. 059 0.078 0. 062 0.008 3 0. 092

H 0.23 0.09 0.74 0. 055 0.072 0. 059 0.007 5 0.078

I EA 0.22 0.07 0. 69 0. 051 0.075 0. 055 0.007 4 0. 065

JH2 Ja] BH 0.18 0.09 0.43 0.093 0. 056 0. 058 0.007 1 0. 089

1w 0.16 0. 05 0.39 0. 092 0. 068 0. 056 0.007 0 0.083

8 0.13 0. 06 0.35 0. 094 0. 061 0. 057 0.005 2 0.074

SH1 ] B 0.20 0.11 0.49 0.017 0.075 0. 039 0.007 9 0.053

EH 0.19 0.10 0.48 0.013 0.078 0. 035 0.008 1 0. 048

A 0.11 0. 08 0.45 0.012 0.073 0. 032 0.008 3 0. 049

TH1 ] BH 0.32 0.25 0.61 0.000 1 0. 068 0.041 0.009 1 0. 056

EH 0.32 0.21 0.52 - 0.074 0. 034 0.008 0 0. 047

1! 0.28 0.19 0.48 0. 000 1 0.071 0. 035 0.007 8 0.051

TH2 i) [H 0.13 0.09 0.28 0.027 0.079 0. 042 0.007 9 0. 042

EH 0.16 0.07 0.30 0.016 0. 067 0. 031 0.007 6 0. 039

BN 0.15 0.07 0.31 0.010 0. 065 0. 031 0. 005 1 0.031
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80 Table 6 Fingerprint similarity analysis of Chrysanthemi Flos
70
60 G HLE 5 5 AL
R
g 50 NX1 0.952 ABI1 0.979
<& 40
kS 30 NX2 0.928 ACl 0. 821
20 NF1 0. 899 JH1 0.920
10 NF2 0.925 JH2 0. 901
0
NX1NX2 NF1 NF2 NN1 AH1 AB1 AC1 JH1 JH2 SH1 TH1 TH2 NN1 0.967 SH1 0.908
R SEEEE 2 P <0. 05 AHI1 0. 894 TH1 0. 957
B2 HERRESMALES (n=3) AH2 0. 965 TH2 0.932
Fig.2 Chrysanthemi Flos comprehensive weighted rating bar chart
(n=3)
0 5 10 15 20 25
1 1 1 1 1
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Fig.3 HPLC fingerprint and common pattern superposition of

Chrysanthemi Flos
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Fig.4 Common pattern of HPLC fingerprints of Chrysanthemi Flos
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Fig.5 Cluster analysis of Chrysanthemi Flos
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