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Quality evaluation of Erigeron breviscapus from different origins and its related
species by HPLC coupled with chemometrics
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Abstract: Objective To establish the HPLC fingerprint for effective quality control and scientific evaluation of Erigeron breviscapus.
Methods Separation was performed on a Zorbax SB-Cg column (150 mm % 4.6 mm, 5 um) and the mobile phase was methanol-0.1%
phosphoric acid with gradient elution. The flow rate at 1 mL/min, the column temperature at 30 °C, and the detection wavelength at 335
nm. A total of 19 batches of E. breviscapus and its related species were analyzed. Similarity evaluation combined with hierarchical
clustering analysis (HCA) and principal components analysis (PCA) were used to evaluate the quality of herbs from different batches.
Results The HPLC fingerprint of E. breviscapus was established with 11 common peaks, and five peaks were identified. Similarities
of the 19 batches of samples were 0.873—0.978. Two batches of samples from its related species were high similarity. These 19 batches
of samples could be classified into three clusters. The PCA result was consistent with HCA. The comprehensive score of S5 was the
highest and the quality was the best. There was possibility for using E. multiradiatus as herbs instead of E. breviscapus. Conclusion
The establishment of HPLC fingerprint and the recognition of chemical pattern can provide a more comprehensive reference for the
quality control of herbs.
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YT 284€ Erigeron breviscapus (Vant.) Hand. -Mazz.
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Fr (R BOELOIR . KGEERE. S, AR 4T
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Table 1 Information of sample batches

s R Al ER/m e

S JGEE Kk L RPAE S 1846 ~EAHIERE R B
S2 A KIE EHFMES 2004 ZEOAHIRIER
S3  HHE WZE FFAEM 1983 ZEARHEIEE
S4  HHEGE FFAEM 2583 ZERHESINIE
S5 FEEKE WA 2777 mEEREBETERTN
S6  FHEKZE BN 2709 mERHECKHE
ST FHEWE BFAEM 2166 ~EMg SRR
S8 AHEE K EHIFIMES 1968 mFLLIMTRENE
S9  HEWE FFAEM 2410 mHEEHSHA
S10 %2 K& S PP T 1846 mEALLIM PP E
S11 H2ZE B A 3337 mEEMERT
S12 HEKE HA M 2910 ZERILEITFR
S13 HE% KZE HA M 3234 mEEKBERT
S14 FEWE B M 2354 mEEEBRAH
S15 4H%E K& HHFES 1971 =EEERE
S16 #i% XZE B A 1496 = FKEHTH
S17 HZZE BA M 2746 mEWILE RS
S18 HiE XK3ZE WA 3358 mEEMERTT
S19 HEZE HA M 1979 =FKEFHE
S20 JE KZE A 2583 mEKES)IE
S21 £ K BPAE g 3715 DUJIRTHE R e £
S22 — % AR 2182 mEAFAIHE

2 FHEMER
2.1 MERGBRE &

ARG RS A R SR, BRI,
MG, HAEMEER, A, MPEEAZEZE,
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HAF BRI FE 43 59N 20~28 pg/mL % IR TR TR JTE . 19 AT RACLH I 3 LT G Re i
HIFE FRVAEABAEE PP &5 3 36 2.
22 HiX@ARAH & |

g3 A 22 2R G 3 501) 2905 g,
FHEME, BHEGEMY, HEMAFE 50 mL,
WIE, FRTRE, HAEAE (TR 250 W, X 40
kHz) 20 min, J#7%, HFOERE, HHEEAN L kR
PR, B8, JE, EEER, RIS
23 &M

Aglient Zorbax SB-Cis £ (250 mmX 4.6 mm, 5
um). EIANFEE (A -0.1%BFER/KER (B),
BEEEVEML: 0~10 min, 13%~23% A; 10~85 min, B 1 22 #tA & HPLC 355 E %
23%~38% A; 85~95 min, 38%~53% A; 95~105 Fig. 1 HPLC fingerprint of 22 batches of samples
min, 53%~70% A; PEFRGIEA 1 mL/min; Falli
£ 335nm; AR 30 °C; #EFEE S L.
24 FEFER
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240 RERRK BT SAELH (SD BE L )

WA, H5 €237 TR GIELE, S8R 6 o

W, CF e, LT SR R aEE (5 B1E) 9

KBRS, GERFY], %A W R N 1A Ol 4 g 0 1

RSD ¥I/NT 0.64%, MGHETIRE RSD #h T ot I A e A
1.85%, i BZ07 VA B BT ’ 2 O i W 0
242 BEEMRE BUTIRIEZM (S BB RK 6 VGEM SITRIEZE 63,5 WIMEBEIEE TR 9-4,5- U
B, $ “2.07 T BT HE & SR S A, H 9237 R 1

TR a0, DT, DTS 2 5w 2-chlorogenic acid  5-lamp saponin  6-3,5-dicaffeoylquinic acid

l[l% (5 %ﬂl%) y\j%%ﬁﬁm%, é%%ii_\‘, %;@ﬁﬂéjﬂﬁr 9-4,5-dicaffeoylquinic acid  11-apigenin

AR BT [A] (K] RSD 397N T~ 1.43%, FHXFIETH AR [ RSD
PINTF 1.98%, FTIHIZIEEL MR
2.4.3 FamtEilie BUTRIEZ58 (S1) Hl& Rt

2 KTRIELH RIS EE
Fig. 2 HPLC fingerprint of E. breviscapus

WV, <237 TUF M@ &0, S HI7E 0. 4. R2 22 AERIBILE DAL
8. 121 16. 24hiﬁ1‘$, iaiéi%ﬂl&o L)LJ{T%YEZ%‘? Table 2 Similarity of 22 batches of samples
ikl (5 Sl BRI, SREN, I i 5 HHLEE i 5 AL
FAXT (R B B 1] /) RSD ¥3/8NTF 0.78%, A& THIFR ) S1 0.955 S12 0.976
RSD ¥/NF 1.37%, W HRE R sE 1V BT 52 0.963 S13 0.940
2.5 JELUEE A S RABIUE T M 53 0.950 s14 0.978
F 22 AL AT, e A, R 54 0.976 815 0.955
iR SUEE BT REE (2012A), X 19 83 0928 ste 0963
AT RAEZBE B 3 ST L RRE i 1 R B AT 56 0.921 St7 0.958
B, UL S4 Zip e NS IR, RS ARIE S7 0.918 SI8 0.920
EHHTEBNE, BE T 11 MEERERLE 1 S8 0.965 S19 0.954
Rl 2. M@ S ie A, FEN T HR i 5 AN 59 0.964 520 0.578
lll%, ﬁ\:qj 2.5. 6. 9. 11 %%ﬁ:}%ﬂj’y%)ﬁﬁ?\ ‘H% S10 0.945 S21 0.920
WL FE 3,5 INHEREIEZE e 4,5- okt 32 St 0873 522 0898
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2.6 HEHTEZSHR

2.6.1 HCA HCA 72 L “PILLSEEE” s ) Sk as
FEM K — R Z TG 7 ES . B
ZiEid HCA AR = . 5o eI i 2 b 3t
TR, M EMMEIZEM E gk 2, BAR
[F] = iy 19 HEAT SRAE 25 M 48 SR HoE i 11 A4S
AR IE A S SPSS 18.0 Siit2#iiff,
B2 PO ANE, AT O BB T, IERE R N RK
FOP IR, PREfLIERE “Z 1557, RBLER LK
3 EIHETLLE H 19 HEXT SRAE M T LAy 3 24
1 EHE S2. S9. S16. S1. S15. S5; 52 2%
45 S11. S18. S10. S13. S8; 5 3 354 S6. S14.
S17. S7. S19. S3. S12. S4.

2.6.2 PCA PCA R JFRAZ BA— MR
TR bR BT A A R — LT A BLTE R M ZR A Fabr kAR
B IR RIEARII G0 i, R A B R R —
POV, TZ TR R RS E TN 5 R
I, SIMCA 2 —Fh A W B I8R5 26073, f4
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0 5I lp 1|5 2|0 2§

z
]

S9 |
S16
S1

sis [

3 19 HATERAMIELEER LN

Fig. 3 Hierarchical clustering analysis for 19 batches of E.
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Fig. 4 Two-dimensional distribution scatter plot

2.6.3 I SRALZIM IR SCEEM LR R A 2 it
G IZRE VT R A SPSS 18.0 Gt ff
21 HEEE S PR SRS S 3E1T PCA, K 21 it
FEdh 11 ANJEF RIS A S N SPSS 18.0 #fF, 3k
HUEIETTAR Z ARAEALAb TS, 45 HHAF SR FE 1 4
TEERI T 2, W3R 3. 133080 4 D E R BT
ETERE N 84.079% (>80%), HULHLET 4
5y, F RO R RRE AR 4, FF DLRE R 3 e 1
BEREOTH G AR 0. RS 556187
FHEA W S,
3 it
3.1 BiEEMHREE

KT 2816 24 M8 Hh 25 3B R Gy Dy % T SR Ty T 24
gy, FERIMT B LR BRI 335 nm, R
KA BB R Hg 327 nm™ Y i Sy SR )
— ik R AT 8 22 10 SR REIRE i R A S
S 2 KA AN KR AR, R
335 nm ARSI, BERTHEBUT 316 4 R S 2R
By, AT DA B BRI A IV . AR ISR AT
RACZNE KGR GA R BT 11 Fof o F e o 2404 7

breviscapus HIERBERZ, BL TR FNZ% (PEZ M)
*®3 HHEEFMAETE
Table 3 Characteristic value and variance contribution rate
N PGS L E FEWCTT7 AN
it T7 ZE TR Y% BRTTIRE /% At T7 22 TTHRE % FBRTTIRE /%
1 5.576 50.692 50.692 5.576 50.692 50.692
2 1.522 13.834 64.526 1.522 13.834 64.526
3 1.208 10.980 75.506 1.208 10.980 75.506
4 0.943 8.574 84.079 0.943 8.574 84.079
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Table 4 Component matrix
e 5 BNy
1 2 3 4
1 0.779 —0.486 0.112 —0.056
2 0.808 —0.282 —0.084 0.289
3 0.736 0.003 0.352 —0.407
4 0.446 0.403 —0.530 —0.023
5 0.920 0.335 —-0.029 —0.033
6 0.867 —0.301 0.017 0.293
7 0.946 0.134 —0.112 —0.044
8 0.695 0.386 —0.250 0.352
9 0.734 —0.114 0.439 —0.213
10 —0.205 0.186 0.601 0.643
11 0.130 0.791 0.390 —0.138
*5 EIMNEN. GEEIREA
Table 5 Principal component scores and ranking of

comprehensive scores

Fedh TR 1537 ER0r 2 60 TR 313 TR 4 3 SRt 4

S1 327 1.74 0.04 -1.50 2113
S2 2.96 -0.33 0.9 0.00 186 4
S3 0.37 -1.64 -0.01 -0.50 -0.10 11
S4 -0.17 -0.63 -1.54 —0.88 -0.50 14
S5 4.89 -1.20 -1.18 1.75 277 1
S6 -1.92 -0.81 =0.15 -0.52 -136 17
S7 -4.08 -0.02 -0.82 -0.17 -2.58 21
S8 —0.23 1.67 1.65 -1.12 024 8
S9 2.67 -1.41 0.59 -0.33 142 5
S0 -0.13 1.71 -0.46 -0.54 009 9
Sl -2.75 0.33 1.84 1.98 -1.16 16
S12 -039 -0.57 -0.50 -0.19 041 13
S13 -0.67 1.55 0.42 0.96 0.00 10
S14  -1.56 -0.44 -0.58 0.13 -1.08 15
S15 3.44 0.46 -0.26 -0.07 211 2
S16 1.46 -1.08 131 0.59 094 6
S17 - =261 -0.17 -0.63 -0.29 -1.71 20
S1I8  -L15 0.27 1.98 0.52 034 12
S19  -1.63 -1.32 0.47 -1.75 -131 18
S21 0.44 2.74 -1.71 0.81 057 7
S22 222 -0.87 -1.36 1.12 -1.54 19

2015 4ERRAT A2 R ek s i s, 4
S LCEE T E-0.1 % 0 R 7K VS TR 215 -0.3% B ik 7K
TR FE L B (0175 00, 1 2 FP -0 1Yo R 7K I VLA
FEVEIE, TS R IA B FAR S B, HS A .

3.2 BYEETM

19 #LXT JBACLGH IAHLE 9 0.873~0.978, 3
L G —EE R 2 GERAR VS R R, )
F8 0.898 A1 0.920, Wil 21 HLFE & AL 22 o) JE
AR5, RS WE AR ZES, WS
PCA ZRG VP L&, 1 B A0 03 1 S5 2 P it B8R
FEBB MBS B CERAUE BN
0.578, UiPH B aL KL b 51T ReZMa
WKZES, NBAERIT RAEZM B AR B,
3.3 HCA 1 PCA

XS 19 #a KT BIEAM AT REE
2, N335 43N 3 IR DR AT RE A R A A Rl
NEREFAEE EMER. 1 K2 MFMmR. K
PRYRE Sl B R 3 A FE RS A R
FEFC RS 3 AR 52 8% S,
S13. S18 Fi& HFLM 3 ANEF Az S FIZLI] 3 L 2130
SRENI 2 AN AR KT A 28 3 SR ORI TN R .
KIELEGH. KEEE . KBRS, Fk B, WL
Fole ILEFE. Mg EEN 8 MR . FEA T
Y RAPAET=HAE IS, ULBA KT SBAEZ M AR 2R
AR =PRSS B R B R B ST,
S AS m ZA K B SR AN RE
X4, ULEATEILE R, 23R AR R
FAMIE, BRBN, FEHGARE 2 WA E R,
72 5 0] BB IR L IR A2 4 R e 5 8 R KA [ R
FEAL A AR AR @i PCA, 19 #LZHE
N3, 5 HCA R,

51 ER BA BORIRRIEE, HARREMBE
1B T 5 KR B b S WA 2 B4 5 245 04 DT ) R R
PEM. ARAE R 4 R IR AR, ERREE 1 E
Sy AR B AR, AT 3 MR K AR S
NSy 7. 5. 6 S, BUEAESS AN 0.946.
0.920. 0.867, L HXTH LR, BN 5 SIER
TR EK, 6 T8N 3,5-IMHEEEREZ 8.
MBI RN 7 S, ITRIELEK. 3.5-
0 P e R ) R T AR R M I R
BRCHEEE. 7 SERRMILEY M AAR, A
(SR i s Z 7 //ITE i
34 IRTEHVFBYLEEHEUERSH 2 #A
SMERNESITEN

AT BAL T EREELE 1000t LA L, BE5
NEMEEEIFRN “HRKRKRRY)” 20N LLTF
Koo ILHEX 27 B T 2246 B o0 A X 3R AT B2 Y5 A
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I, OO LB RO AT R AE, R bR AR AR O
SR VX % b L WO AP L Uik e br= R RS e ]
BB O ONAT BAE TR R R =
TR ) . FH 4 AN E R R 19 HT RAEZH 2
LI G IAT R AV, RS o 2R 51550
THERE R TS E R 13 MRG58, 19508
B, KRR, g5 BNERER, KiE
FRUL KERORIE. M s, okl R, RS .
T JACLMAE AR HE T 6 4,
LR RV Tl R E A BB AT R
TP 56 R, v LA B o i B k4T
I HirGM 25 ERFAZEE 7 4,
CLMYE VY LI R 2 N SRR AR R AT AL LM
A 5EnT, Ui 2 E CERAEBERIT KANE, W
T ATVENY 2 F CERR A, PG INAS A 7= Hy
ZEREMREE. 5N —FEEMRNHEL B
i, VLB —F M E R E SHEA R IIT =
TCAMA R ZERR, AREVE T AL B AR
o LLIPETE L5 E) 2 AN FEHAR BT AT A6 24
LR A O B HE ARG, Ul B ™ S 2R
AT A, AT LA A M E AR A
PR H ARG TANTF . @R 4 DNEKSXF 19 #t
YT RACA M AT LGV, SRE TR ER, W
LB HI%E 125 2. S9. S16. S1. S15. S5 KT =
WZM R 5% 2 95 S11. S18. S10. S13.
S8 ZiM I EIRZ s 55 3 22N S6. S14. S17. S7.
S19. S3. S12. S4 i EfZE.

ARSI iE 4R SUEES 45 A T 2E T BT AT
BACIA T ST BV, AR — s
e AT, w92 B 4 it 4 i i 2
% o BT SRAE 2 O0 5 BT SR I 5] Fhik B AN
FHEATRER A
B E 0k
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