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Discriminant analysis of raw and honey baked Farfarae Flos from different regions
by HPLC fingerprint analysis combined with chemical pattern recognition
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Abstract: Objective To establish an HPLC fingerprint of raw and honey baked Farfarae Flos for its quality control and samples
differentiation. Methods An HPLC method has been developed for the fingerprinting and evaluation of 36 batches of raw and
honey baked Farfarae Flos collected from different locations. The Similarity Evaluation System for Chromatographic Fingerprint
of TCM (2012A edition) was used to evaluate the similarity of 36 batches. The difference between raw and honey baked Farfarae
Flos was identified by chemical pattern recognition methods including hierarchical cluster analysis (HCA), principal component
analysis (PCA), and partial least squares discriminate analysis (PLS-DA). Results A standard fingerprint containing 20 common
peaks was constructed from 36 batches of raw and honey baked Farfarae Flos, and identified 10 of them. The similarity of all
batches with reference fingerprint was between 0.723—0.984. The similarity of 16 batches of raw Farfarae Flos was between
0.862—0.998, and the similarity of 20 batches of honey baked Farfarae Flos was between 0.687—0.993. HCA, PCA and PLS-DA
results demonstrated that there were obvious distinction between raw and honey baked Farfarae Flos. According to the VIP plot, ten
constituents including gallic acid, chlorogenic acid, isochlorogenic acid A, and tussilagone were primarily response for the
discrimination. Conclusion The combination of HPLC fingerprint and chemical pattern recognition could provide a
comprehensive reference for the quality control and quality evaluation of raw and honey baked Farfarae Flos.
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Rk D T R A 7y e G S
h TR SRR, 7T 2k, R85
M B, PR A Rk R C W ILEE =,
AATAENER, B 10 mL B, HFESE
fRIFRREEZIEE, 25, BI45. 20 900 A G R s
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R . Waters-C g (250 mm X 4.6 mm, 5 um);
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Table 1 Sample information of raw and honey baked Farfarae Flos

s 2R FUE SR I )
St HAAE [ ESE25T % i B2 2018-04
S2 HAAE |- ESE25T % i B2 2018-04
S3 AR, =N AT 2018-04
S4 KA TZEN AT 2018-04
S5 AR, VU1 fe eI 25 44 T 3 2018-04
S6 TR, VU1 A eI 25 44 T 3% 2018-04
S7 AT, RSPl 2018-04
S8 AT, B 75 24 47 )1 TR M X 2018-04
S9 AT P9 i M i 2018-04
S10 KA P9 i M i 2018-04
S11 AR I 75 44 i bR T A P X 2017-11
S12 AR, HR T ARR B 2018-04
S13 A bz H 26 i3 2018-04
S14 A Wbz H 2 M i 2017-12
S15 KA S LA NE = 2017-12
S16 AL Hifr KK 2017-12
S17 P € id OB | =g ES 25 % i B 2018-04
S18 E P € id ZH T P AMEEH R A 2018-04
S19 ES L C Vi WA P2 R AR 2018-04
S20 £ Vi RN TG 2018-04
S21 £ C Vi RN TG 2018-04
S22 £ C Vi RN TG 2018-04
S23 £ C Vi 2T RRIK T AR A A 2018-04
S24 ES L C Vi HR B I AR A R 2018-04
S25 £ CV i JE A R B s BE 43 )5 2018-04
S26 £ Vi PR N XL K24 )55 2018-04
S27 £ Vi iz i R 2k T ) 2018-04
S28 £ CVia iz i R 2k T ) 2018-04
S29 £ C Vi 2 i R 2k T ) 2018-04
S30 £ C Vi JARRM AR A B R AR 2018-04
S31 £ C Vi e R M 53 )5 2018-04
S$32 £ C Vi 9 )| it 25 44 T 3 2018-04
S33 £ C Vi P9 )| At 25 44 T 3 2018-04
S34 £ C Vi P9 )| ALt 25 44 T 3 2018-04
S35 £ C Vi 9 | far At 25 44 T 3 2018-04
S36 £ CV i BepE R 2 A PR A T 2018-04
24 FHEFER FLAG U ()R XS £ B B ) AR G e T A, 25 SRR B,

2.4.1 FEEERE BORKAEREN, 3% “2.17 DR
JTEFATHI, 1% “2.37 TN ik SRS 6
W, KT g g, DI R B SR, 5

2.4.2 AR

B R AT PR BE I A B RSD<1.25%, AHXTI4
[HFR ) RSD<<1.63%, Vi XZHE %5 B I

] — Al B 10 pl, 2
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Fig. 1 Fingerprint overlay of 36 batches of raw and honey
baked Farfarae Flos
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3-chlorogenic acid  4-rutin  5-hydenonoside
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Fig.2 Control fingerprint of raw and honey baked Farfarae
Flos
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NS,

3.2 REEHRMBLEIEELE ST

KA« 25 38 18 SRS A LU TE I R G
2012A fR”, CAERAAEHI RIS EE NS IR, 15
FELRE, SR WER 2. Wk 2 v, 16 k&It
i 500 AR SIS U AHUE AR 0.923~0.984, H4ih
Z B AL RELE 0.862~0.998, F A& HIGR AL
29 A R s 20 LK 5 5 X AR SUE g 1)
MILEEAE 0.723~0.983, 25 9 i 22 8] (1K) AHALL BE 7
0.687~0.993, Ut A E KIS H K. #
PENREEAE T2ARM =4 T — e mERE, &
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3.3 EENIRFIFAR
3.3.1 HCA ¥ 36 #ILaR &AL 20 35 il
I I T AR BRSO\ SPSS 19.0 Gt #ft, Z bruEfk
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Table 2 Similarity evaluation of HPLC fingerprint of 36
batches of Farfarae Flos

G5 HABAE 95 HRABLEE
S1 0.983 S19 0.723
S2 0.972 S20 0.943
S3 0.971 S21 0.867
S4 0.979 S22 0.943
S5 0.968 S23 0.960
S6 0.971 S24 0.982
S7 0.929 S25 0.971
S8 0.976 S26 0.973
S9 0.969 S27 0.958
S10 0.977 S28 0.941
S11 0.984 S29 0.917
S12 0.940 S30 0.871
S13 0.923 S31 0.870
S14 0.974 S32 0.825
S15 0.982 S33 0.952
S16 0.957 S34 0.823
S17 0.983 S35 0.863
S18 0.972 S36 0.969
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Fig. 3 Results of hierarchical cluster analysis of 36 batches
of Farfarae Flos

3.3.2 PCA B 36 #HLEKAAEFE M 20 AN ILA IR
T AANT T2 (6 518 pyIgmREN L
H, 193 36 X20 Mr#dEsEE, F$A SIMCA-P13.0
G AT PCA, BT 4 AR B ATk R A
FI| 84.68%, Ut T 4 AR 1E S R A AE I T 5
520 AN ILA R A R £ SR, R8T
MR TEAE M S E X AR (R3). He, 51
F g (PCL) FHSLTTERZE N 44.03%, FE K
FU& 13 (0.898). 14 11 (0.867). & 16 (0.864)
g 3 (—0.844) AlE 21 (—0.807) MIfEE; %2 &
Bgr (PC2) BUSLTTERZE N 23.41%, F L2
KEIE 9 (0.869) Il 18 (0.738) MIfEE: % 3
F g (PC3) MALTTHREE N 11.42%, FERBLP)
KB 20 (0.794) FER: 4 TR (PCAH
ST TTRR RN 5.82%, £ ERBLAESR B 1
(—0.649) A& 2 (—0.641) [IfE R . LidgE K,
I PCA MR 4EAbEE 5 B B 5 oy e 5 AR
FAREAEFR G S A 20 NMEH G EEE R
MRHE PCA &8558, $EHHT 2 > F o s or K,
SR WE 4. B4R, REEA S S E X T
% PC1 #gm BAHEMX a#as, sRARA AL
TRASER AL, B ST ENAL, T4
TR H BSRIFEEAT IHE
£3 IRHEF
Table 3 Loadings in four principal components
&= PC1 PC2 PC3 PC4

1 0.668 0.235 0.112 —0.649
2 0.672 0.229 0.138  —0.641

3 -0.844 0.428 0.062 —0.075

4 -0.718 0.558 0.174 0.003

5 -0.689 0.582 0.120 0.067

6 -0.731 0.492 0.144  —0.146

7 -0.807 0.471 0.056  —0.019

8 -0.725 0.588 0.198  —0.101

9 0.032 0.869 0.212 0.222

10 -0.679 0.278 0.215 0.055

11 0.867 0.198 0.332 0.143

12 -0.080 -0.393  -0.269 0.297

13 0.898 0.296 0.209 0.181

14 0.635 0.588 0.063 0.156

15 0.489 0.555  —0.573 0.059

16 0.864 0.448  —0.028 0.089

17 0.513 0.597 —0.551 —0.006

18 0.347 0.738  —0.534 0.095

19 0.637 0.241 0.523 0.157

20 0.540  —0.065 0.794 0.160

LR RIED 8.807 4.682 2.284 1.164
TIHR R /% 44.030  23.410  11.420 5.820
RITTER R /% 44030 67.440 78.860  84.680
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Fig.5 Score plot of PLS-DA
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4 1.340 3). 3 5% (VIP 1§ 1.308 4). 14 51§ (VIP
4 1.307 5). 7 5% (VIP{H 1.288 5). 2 ‘Fi& (VIP
4 1.213 5), 19 5% (VIP {5 1.183 9). 1 FI& (VIP
fH 1.1719) F120 50 (VIPH 1.0365) HKTF 1,
Wi A DL Ak 22 RO W R AR E i S R R B
BRI, IX LR T ] R AT AR S K
ROy 2 S R E bR EERSY, AR A 4 A2
RSy, 008 2 SR E TR, 3 SR, 7
SUEREEREIR A 14 SUERANR . AR E%E VIP
BT 1, XSRS X 2 5 ma i

%

16!
1.4
1.2
1.0[
= 0.8;
= 06!
S 04
02
9l
02
ey Ty ¥y g TTEE Ty
VarID (Primary)

7 ERFREWIE VIP (X £, n =20)

Fig. 7 VIP of differential markers (X *s, n = 20)
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& oK OlE. WRERMRSETT, G UIoK Ol
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T, B H A R SR BT SR R
42 BIZFRGRIER

FL3 T FEE-0.05% R /K HE-0.05% B R 7K «
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TERR /K VI S R B A S 2 R FE e 26 A, 45 R SR
B, LLOIE-0.1%BR K A antH, % “2.3 017 F
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AN [ 8 A7 R0 1) A 3 P o 2456 2 T AT PR S R
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an (A RSEEL R, BEAT RS,  FRARHE ARABLRE R S A
i [ARS e s PCA 2RI 7 Z i KR, X2
A R EfE A D BUL SR A R, DUE T st
R AR5 S, B B SzBl T MAk
53R PLS-DA AL 3AAE T 5 K e e
71, ATLIK 2 EAHSCPER B AR S AT [ A, &
T [X 43 22 JE 0B i HLELA 28 300 590 43 #r i /1oL
ARSI AR b, AL T AR A S K
i) HCA. PCA M1 PLS-DA 73285, BHHf 7 4F
i Z (ARG, 3 Ak s R B vE 4 R —
AT DO R AR A S S KO SR A X TR,
BNPE, RURELEEMESEXNGAEES, I
THIERE] T 10 M FEEREYI, $5IAH T H 4
NG, AANEE TR SRR FAREER A Fl
AT, A, A3 IR R AR A S RN 5 AT
BT AT I, ¥ VATTERZR B R I 3 — sy A
KEIr ZE T 0.8 AVEMTE R, RIAKLALA
MZEREEEARNALIER. T &4, 7
SRR By FEREIR A, REJRRR C. MHEERA 16
SUESERY s ARAACE K ) 25 e Ve AR A 4
JRPR . G2 Bki . FaREIR AL RERERE C A
FERT .

g5 b, RSB XA A HE 16 a6 5
20 HERAAEE R LT 36 ke TR g IR 5T,
FENL T SR AACAE b S A S IR AR SUEE, L1598
20 Mg, FEmEARESTRIN T AR 10 Mg,

F SRR AEE b 5 BRI ARIE . LR
TEAE i 5 R S PR SRS SR BB, BRI
SRR AACES TR RIZAPIRGL, S5 SR
BORAT T &AL R, i 2 M s
WAL A BLEER B T 5%
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