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Abstract: Objective To analyze the accumulation patterns of active constituents in Farfarae Flos with different flower bud colors
(yellow, purple, and deep purple) at different growth stages, and provide theoretical guidance for the production and quality control of
Farfarae Flos. Methods The medicinal materials of Farfarae Flos of different growth stages with different colors were determinated by
HPLC method. The Similarity Evaluation System for Chromatographic Fingerprint of TCM (2012 A edition) was used to evaluate the
similarity of the samples. The differences among samples were identified by chemical pattern recognition methods including hierarchical
principal component analysis (PCA) and partial least squares discriminate analysis (PLS-DA). Results The HPLC fingerprint of different
flower bud colors of Farfarae Flos at different growth stages was obtained, 27 common peaks were found in the chromatography, and 11
of them were identified. Similarities of samples of all batches with reference fingerprint were among 0.901—0.995. There were
differences in the accumulation characteristics of Farfarae Flos at different growth stages according to the peak area, and showing
significant differences among different flower bud colors. PCA and PLS-DA results demonstrated obvious distinction among different

flower bud colors. Twelve constituents, such as gallic acid, chlorogenic acid, rutin, hyperin, isochlorogenic acid B and quercetin, were
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screened as biomarkers, representing major differences among colors. The quality evaluation demonstrated that deep purple buds was the

best, followed by purple buds and yellow buds for the worst. Conclusion The HPLC fingerprint can reflect the accumulation characteristics

of the active constituents of Farfarae Flos in different growth stages and the differences among different flower bud colors. Combining

chemical pattern recognition can provide reference for the production and quality evaluation of Farfarae Flos.

Key words: Farfarae Flos; HPLC; gallic acid; chlorogenic acid; rutin; hyperin; isochlorogenic acid B; quercetin; chemical pattern

recognition
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Table 1 Sample information of Farfarae Flos

ns Aot R | S e SRUORE
S1 W 2017-10-10 | S16 7% 2017-11-05
S2  FAE 2017-10-15 | S17  %#4¢ 2017-11-10
S3 W 2017-10-20 | S18 7% 2017-11-15
S4  FAE 2017-10-25 | S19  #AfE 2017-11-20
S5 WA 2017-10-30 | S20 7% 2017-11-25
S6  HAE 2017-11-05 | S21  FELE  2017-10-10
S7  EAE  2017-11-10 | S22 IFEEAE  2017-10-15
S8 AL 2017-11-15 | 823 iREAE  2017-10-20
S9 AL 2017-11-20 | S24  IFREEAE  2017-10-25
S10  EAE  2017-11-25 | S25  FELE  2017-10-30
SI1 #4¢  2017-10-10 | S26 448 2017-11-05
SI2  4E  2017-10-15 | S27  IR¥4E  2017-11-10
SI13  #4¢  2017-10-20 | S28  IF4E7E 2017-11-15
S14  4E  2017-10-25 | S29  IRE4E  2017-11-20
SI15  %4E  2017-10-30 | S30  FEAE 2017-11-25
e iy e
1cm

MEZEA: i, %46, RER
from left to right: yellow, purple, dark purple

1 FEEERZLEM
Fig.1 Different flower bud colors of Farfarae Flos
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Fig. 2 Fingerprint overlay of 30 batches of Farfarae Flos
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Fig. 3 Control fingerprint of Farfarae Flos
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Table 3 Similarity evaluation of HPLC fingerprint of 30
batches of samples

G AR | w5 AERUE | WS AEBUE

S1 0.901 S11 0.991 S21 0.981

S2 0.931 S12 0.991 S22 0.990

S3 0.963 S13 0.990 S23 0.990

S4 0.983 S14 0.994 S24 0.985

S5 0.958 S15 0.988 S25 0.974

S6 0.986 S16 0.997 S26 0.986

S7 0.967 S17 0.964 S27 0.995

S8 0.990 S18 0.991 S28 0.984

S9 0.974 S19 0.972 S29 0.954

S10 0.901 S20 0.987 S30 0.975
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Fig. 5 Variance contribution of PCA
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Fig. 6 Score plot of PCA
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Fig.7 Score plot of PLS-DA
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