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Quality evaluation of Aurea helianthus by multiwavelength HPLC fingerprint
and chemometrics methods

ZHANG Di-wen, MA Kai, TIAN Ping, GUO Xiao-yan
Henan Province Institute of Chinese Medicine Research, Zhengzhou 450003, China

Abstract: Objective To establish multiwavelength HPLC fingerprint of Aurea helianthus from different batches, and combine
quantitative analysis, similarity evaluation, cluster analysis, and principal component analysis to evaluate the quality of 4. helianthus.
Methods The chromatographic column was Phenomenex Kinetex C;g (250 mm % 4.6 mm, 5 pm). The mobile phase was composed of
0.08% phosphoric acid water (A) and acetonitrile (B) in gradient elution at a flow rate of 1.0 mL/min, the detection wavelength was set
at 260 nm for protocatechuic acid during 0—=8 min, 324 nm for caffeic acid during 8—15 min, 360 nm for rutin, hyperin, isoquercitrin,
gossypetin-8-0-f-D-glucuronide, myricetin, quercetin-3'-O-glucoside, and quercetin during 15—60 min. The column temperature was
set at 30 °C. And the HPLC fingerprint of 4. helianthus was established by the similarity evaluation system for chromatographic
fingerprint of TCM (Version 2004A) and SPSS19.0, which was used for similarity evaluation, cluster analysis, and principal
component analysis. Results A total of 25 common peaks were confirmed of 4. helianthus HPLC fingerprint, and nine peaks were
identified which were determined. The similarity of 16 batches of samples was between 0.879 and 0.983; The results of cluster analysis
showed that A. helianthus was clustered into two groups, indicating that there were differences in the similarity; Ranked the quality of
A. helianthus based on the main component composite score. Conclusion The method is simple and accurate, which can be used for
the comprehensive quality evaluation research of the medicinal materials of A. helianthus.
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Waters Alliance 2695 = SR AH B HE1L, Waters
2996 AR FESIRC IS, Waters H Bt FE RS,
Empower & 3 T /E 35 (3¢ [E Waters 2 7 );
METTLER AE240 +/i%r 22— Hr k¥ CHEfRH)-
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Table 1 Information of samples

G g s P
S1 Ry B S9 VLR T &
S22  EEESE S10  VLIMETE
S3 LR Si1 Ui
S4  EFEHZ-CEEHE | S12 PN
S5  WEEWLE S13  ZRURFHEE
S6  WEEFH S14  JmMANER
S7  WEANZHE S15 i B EEH
S8 VLIpHETE Sl6  MEEEEZNE S
2 HE

2.1 BIEEH

Phenomenex Kinetex Ci;g (250 mmX4.6 mm, 5
um) AR WA ANE (A -0.08% 2 7K %
W (B); BREEWENL: 0~10 min, 10%~15% A; 10~
38 min, 15%~19% A; 38~47 min, 19%~23% A;
47~55 min, 23%~25% A; 55~60 min, 25%~70%
A; EFUREN 1.0 mL/min; AEHN 30 C; 2B
A K 0~8 min, 260 nm, FIEJLACE; 8~15
min, 324 nm, FMWIHEES; 15~60 min, 360 nm,
RO T ek M i R-8-0-H &
VERETR . tg . M R-3-O- & e . Mtk
#; HHFEEN 10 pL.
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/N 0.93%, FEXFIETEAL ) RSD /M T 2.86%, &K
HER SRR 24 h WFRE .
243 BHEMWKK IWE—-#HELZEFES (ST 6
B, % “2.27 WURJ7EGI & AR, 4% “2.17
TR g 6 PFERE, 103k HPLC (i &, DL422pk
H kg 2R, o SR SR o % o T IR X
B A ) RSD /N T 0.86%, FHXTIETHRIAR Y RSD
INTF2.74%, TWZITIREE LR
25 STEEIEYEIEEILEEIAE ST

X 16 #ATEZL A M 34T € , it % HPLC £
], R A 2k i S0 B A AU FE VR R 4
2004A RRONT R H s 25 R AT 0 A, E S1 A S
Rigg B, RAHSMEE, £ SAKRIEE A3)IL
B, 193] 16 #LE&1E254F I HPLC il & &,
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g EFEAT IO, FBIN 9 N IEFIE, SRl 6 5
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Fig.1 HPLC fingerprint of 16 batches of samples
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Fig. 2 Control fingerprint of A. helianthus
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Table 2 Similarity evaluation results of 16 batches of A4.

helianthus samples

FEdh FEARLEE FEdh AL
S1 0.935 S9 0.983
S2 0.962 S10 0.963
S3 0971 S11 0.879
S4 0.956 S12 0.924
S5 0.928 S13 0.927
S6 0.938 S14 0.907
S7 0.903 S15 0.884
S8 0919 S16 0.906
4
& 6
5
| 8
2 3 \ \" 9
IR | o
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B 5
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t/min

L-FOLRER 2R 3-2T  4-S4beir S-S oMk

R-8-O-B-D-HI K WA IR T 7-WME R 8-Mi I K-3-O-Hi & bitF

9-Hfit B %

1-protocatechuic acid

2-caffeic acid 3-rutin 4-hyperin

S-isoquercitrin - 6-gossypetin-8-O-p-D-glucuronide ~ 7-myricetin

8-quercetin-3"-O- glucoside  9-quercetin
B3 MHEME (A) ##m (B) B HPLC E
Fig. 3 HPLC for reference substance (A) and samples (B)

2.6.2 MRV TR S SR A Xﬂﬁ%%?&%ﬂ%
WK 7 IRE “2.27 K “2.37 1

2,63 HLMERRFHE FERI “2 3” TR HR S
X R RO B, T T ) A [ ol R R T R
AR, 5 €217 TR R SRR, I
SE BT VR TIIAR, DA B> IR I 0 P R AL
(X0, VERFBME RN (V) FATLMERIA, 15
B RS WA MRS ) ML E T,

SR 3.

2.6.4 EFEERE EELERES (ST, BEK
E, % “2.27 WUR TS A IE R, 1% “2.1”7
T [ 5 25 IR SRR 6 IR, 103 75 7 W THI AL
JRILZEER . WIHERR 79T &2k S,

Wi R -8-O- I G FERE TR T . Mt R . Wk &-3"-0-
A BE T A R K AR RSD 2308 1.16%.

0.68%-+ 0.54%. 0.86%-. 0.95%-. 0.85%- 1.27%.

1.31%- 0.98%, VLB NG % T R IT o

2.6.5 FEtEiRLE  HUR—HOR SRS (ST,
FEEME, 1% “2.27 TR 7l & s, 4
FIFE 0. 24 4. 8. 12, 24 h % “2.17 Wi F i
FAFFATINE, SRS B ETAR, S LASER .
MERR . 7 T & 2Bt Sl . H % K-8-0-
R PEREER T . MR, WL R-3-0-% & P Al
Wi iz Z U T AR RSD 43 3114 1.04%+0.92%-0.88%
1.91%. 1.74%. 0.83%-+ 0.97%. 0.54%. 0.88%,

Vi B AR SR 24 h NARE .

2.6.6 HEEMRE HFE—HIRESHLZERES (ST 6
By, REEFE, % “2.27 TN ITER AR VA,
% €217 TN EIE AR, 10K & BT,
JRLZER . WIHERR . 7T S22k, i,
B3 -8-O- B H MEIE LT . MtEa. it R3O0 4]
FELF RO R 2200 270 B0 RSD 43118 1.60%-+0.84%

x3 SEEPINHSHLIERXR

Table 3 Linear regression equations of nine constituents

L% 5] )= 5 P LRSI/ (ugrmL ™)
JR LR Y=8.98X10° X—5.76 X 10 0.999 4 0201~ 4.024
U317 Y=8.18X10° X—7.77X 10* 0.999 4 1.185~ 23.700
T Y=2.24X10° x—2.74 X 10* 0.999 4 1.524~ 30.480
G b Y=2.59X10° x—1.33X10° 0.999 3 5.856~117.120
ERias Y=435%X10° X—1.10X 10’ 0.999 4 3.056~ 61.120
Wi 2 25-8-0-B-D-75 %) Wi s R 1 Y=3.24X10°X—1.82X10° 0.999 5 5.184~103.680
Mitg % Y=3.10X10° X—2.86 X 10* 0.999 7 1.440~ 28.800
Hit Iz 25-3"-O-4 2 HEF Y=2.59X10° x—7.52X10* 0.999 6 3.104~ 62.080
MRz 3= Y=4.60X10° X—5.67 X 10* 0.999 2 0.870~ 17.400
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0.40%-. 0.28%-+ 0.17%-. 0.33%. 0.23%-. 0.48%.
1.36%, UtHZITEEE R

2.6.7 NFEEICERREE  HCC I AN E i
REGAEZEFESL (ST) 6 17, 29 0.1 g, MEEMRE,
I3 AR B INIR AT IR VA ROE &, 1% “2.27 T
TOER RS, 2.7 DTN ARG
PEEREDIE , THEE LA . MIHERR . T &4
R SR MR -S-O- I MR IR . M
MEER S MR 3R -3 -0~ 2l T R B 2R 0P 38 [l iic

RN 96.20% 97.66% 98.12%+ 99.50%-
98.42%-. 97.90%- 97.77%-+ 99.11%- 96.37%, RSD
539N 2.06%. 1.64%. 1.95%. 1.78%. 1.09%.
1.06%- 1.55%. 1.70%-+ 1.76%, 5B3i%J7 =0kt
o] Wi e e s R R

2.6.8 FEMMNNE  HUESAEZERE MR GE 4 50D
02 g, FEHEMIE, 1% “2.27 T FI7EH & 4R i
W, % 217 U A ZANE, THEES &
B R, SRR 4.

Fa4 16 UEHENELER n=3)
Table 4 Determination results of 16 batches of samples (n = 3)

Ji %ﬁ\iﬂl/(mg-gfl)

i FOLRRE  WidERR T Sedkit RMURE BRSO MamERT MR WERI-oAERE MR
S1 0.096 0.337 1.270 8.993 4.308 10.481 0.854 4.069 0.576
S2 0.067 0.273  0.820 6.110 2.440 6.384 0918 2.518 0.429
S3 0.059 0.297  0.891 6.670 2.632 6.294 0.792 2.395 0.356
S4 0.087 0.296  0.849 5.032 2.723 6.769 0.730 2.704 0.710
S5 0.059 0.278  0.855 7.097 2.744 7.276 1.014 2.903 0.457
S6 0.084 0.290  0.831 5.549 2.726 6.612 0.754 2.610 0.657
S7 0.070 0.298  0.875 6.425 2.904 6.584 0.935 2.506 0.457
S8 0.057 0.295  0.807 7.614 2.755 6.257 1.102 2.873 0.354
S9 0.059 0.333 1.038 11.205 3.741 9.305 1.312 4.133 0.470
S10 0.065 0.290 0.811 7.900 2.685 6.721 1.024 2.936 0.367
S11 0.062 0.285  0.855 9.491 2.627 7.556 1.059 3.360 0.346
S12 0.070 0.280  0.739 9.151 2.517 6.973 0.939 3.057 0.340
S13 0.068 0.296  0.808 9.143 2.562 7.448 1.005 3.153 0.335
S14 0.083 0.317 0.891 7.996 2.613 8.511 0.811 2.771 0.554
S15 0.065 0273  0.741 5.093 2.361 5.561 0.761 2.283 0.410
S16 0.100 0.317  0.990 7.363 2.989 7.561 0.772 2.791 0.673
2.7 BELS 0 5 10 15 20 25
BL 16 SATESEZM T 9 Mb SR o BN ‘

B, JEH SPSS 19.0 UG, TR 55 ]

BRI, BRI B A7 B AT AT, S167 ]

LELILIE 4, ZERE], 16 HA TS AT LIy S ]

2%, S8~SI3EH 1K, HAEN1 K., 56

2.8 EFSHH s4

2.8.1 KMO Fl Bartlett’s 0% KMO K ity 451 5101

$90.651, AT, Bartlet's BRI S Sz |

$9.0.000, 3£ E AT Sl

2.82 RPEAEANTT ZTTRREE AHOR R B RHAEE
AT ZTTRR R 5, BA KL 5, DURFIEE > 1
NIRHUbRE, ANFESGREIESER 2 D ERM, Ay

4 RBESER

Fig. 4 Dendrogram of cluster analysis
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Table 5 Eigenvalue and variance contribution rate ool
PN WILERFEAE 0.5
e iEaAl% HEBE% L é
%5
1 5.056 56.180 56.180 ;j: 0 2 3
2 2.867 31.853 88.034 B X
30 0394 4374 92.408 05 °
4 0304 3.374 95.782 ot
5 0.208 2.308 98.090 104 e7
6 0.088 0.977 99.067 - Y ! T i
7 0.047 0.519 99.586 A1
8 0.025 0.281 99.868 -
9 0.012 0.132 100.000 6 BAFHEHE
Fig. 6 Load diagram

6+

N 2.83 AFEALRELEM LSRN PR

4 5377 ZE DTHRFE AL E R, XA F IR AR ZE
= 31 AR5 LR A AT oM, R LT E AT HE

2] Y, SPRWART.

14 RN

o 3 it

2 3 4 ﬁs;z/} & 1§ 9 3.1 RERFMARYIEE
7.

5 #®AaE
Fig. 5 Scree plot

fEAH 2,=5.056, 2,=2.867, FFIE(H A MITTHRR N
56.180%, A, HITTHRZE N 31.853%, BEFTTHRE N
88.034%>85%, WMUEHUHT 2 A~ F i #AT VR, H
RESALZES 9 M 88.034% M5 B&, A
A RUFRARRE.

WG FRATAERE LR 6, LER NEER
Bl E LK 6, FTLUEH, 55 1 R EEKR
M6y 5. 3. 24 8. 4 AMIER, 2 ElaE
BB, 1. 7 A HIMEER.

Fo6 ETFHEEMS

Table 6 Factor load matrix

‘ EHT

Hg 1 .
6 0.961 —0.005
5 0.936 0.070
3 0914 0.236
2 0.907 0.180
8 0.889 —0.366
4 0.672 —-0.647
7 0.321 —0.878
9 0.309 0.858
1 0.398 0.846

SIS | MR RIS IR R R, 45
PRI 2, T R oK CERERHRELL
R, SRWEAEIUREL, X% | WA 5
. EEFEWE] R RE, SR PR AT Al
FAEZEE A 30 min, 1 K.

3.2 KGR KHIREE

ASEIGIEIT 3D WAMEIER R, R LASIRTE
260 nm AW ; MIHEERTE 324 nm A R IIgE; 7
T ekt FMUR T MR -8-O- 8 PEA TR
. MR, WY E-3-0-FEFEH . #iH % 2=7E 360
nm A WIE, BRIk R 1925, 0~8 min, 260
nm; 8~15min, 324 nm; 15~60 min, 360 nm.
33 REERZENERE

ASLIGHELL | FHEE-/K FE-0.08 %o AR /K VA
7K ZHE-0.08% i /KRS R 50, 453
R, ZNE-0.08% M IR /KRR IR BN AR FE R I o €
TR TR, o> B, Rl H £ )1-0.08% %
FRIK I o
34 ERHDH

BB 0, B 6 25 i A O R AL
SN B LA LSy, I RREAE A T 22 DTk 3 3R
SEmaE, 2 ANERS, HAhE 1 Ela R
BB RFFEE, AR B A A 7T DL KA FE e
WAL 2 B0 5 e AE 25 I B A G E . 456 DR 384T
MRS, 51 ERHT 6 MUE R KA BN
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Table 7 Principal component score, composite score, and ranking of 16 batches of samples
G EN %! T2 e fd 4
S1 5.8280 1.5114 3.7556 1
S9 43856 —2.5818 1.6414 2
S16 1.272'5 2.6550 1.560 6 3
S14 0.764 2 1.183 6 0.806 3 4
S4 -0.711 7 2.746 7 0.475 1 5
S6 —0.999 1 22140 0.143 9 6
S7 —0.704 5 0.2932 —-0.302 4 7
S13 —0.110 8 -1.476 5 —0.532 6 8
S11 0.107 4 —2.001 0 -0.5770 9
S5 —0.746 5 -0.842 7 —0.687 8 10
S10 —0.733 1 —1.1852 —0.789 4 11
S3 —1.4313 —0.061 3 —0.823 6 12
S12 —0.948 4 -1.290 5 —0.943 9 13
S8 —0.882 4 -1.6723 -1.028 4 14
S2 -1.979 6 —0.045 5 -1.126 6 15
S15 -3.1102 0.5530 -1.5712 16

45 6+ 5+ 3. 2. 8. 4, RN 2K -8-0-F E
PERERREY . MR B T WnHERR . M 3R -37-0-
WA . 2P, ULHIX LR 0 S 24T =
AL N
4 g

ARSI K 22 i K U1 HPLC vE 8 ST T AN AL
REACTARGENE, FEXE 9 ANiE I o 3T 2 5y
B, WERERATLUEH, AR iR
R BEWER, WS EYES. AN
SR 16 MR FEAHE RIF, ULAAN A Hy
SACTETRERRE . HERSIER T, 16 #t4
TR 2 25, S8~S13 KN 1 2%, ML MU)Il.
TR, HREN 12, i e, B AN
e S AR AEAR A AAAE — 8 22 et . s sy
SINTHRLE SR e E AT HE S, g ]
0, R R BT S AR LR B e, AR
ZEETT . 1ZWT TR 2 K HPLC R4S &
b ST E 5 o BT V% BB A5 50 4 THT Hb s B 4 16 2% (1) B A
JR .

S 30k
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