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Establishment of quantitative analysis model for quality control indexes of Farfarae Flos based on NIRS
GENG Tao, JIANG Wenhui, LIU Jialun, LAN Songping, WANG Liuying, CHEN Peilin, YAN Hanjing,
JI Shengguo (School of Chinese Materia Medica, Guangdong Pharmaceutical University, Guangzhou 510006,
China)

ABSTRACT OBJECTIVE To establish a quantitative analysis model for the contents of tussilagone, moisture, ethanol-soluble
extract and total ash in Farfarae Flos based on near-infrared spectroscopy (NIRS), providing a new idea for the rapid quality
evaluation of Farfarae Flos and its preparations. METHODS Referring to the 2020 edition of the Chinese Pharmacopoeia, the
contents of the main quality control indexes tussilagone, moisture, ethanol-soluble extract and total ash in 130 batches of Farfarae
Flos from 19 producing areas were determined by HPLC, drying method, hot dip method and ash assay, respectively. The NIRS
data information of the medicinal herbs of Farfarae Flos was collected, and then NIRS combined with the partial least squares
method was used to establish the individual quantitative analysis models of the above quality control indexes in the samples, and
the predictive model of the NIRS content was obtained after sample validation with validation set. RESULTS The range for the
contents of tussilagone, moisture, ethanol-soluble extract and total ash in 130 batches of Farfarae Flos were 0.051 4%-0.103 5%,
7.75%-10.93%, 20.17%-31.12%, and 7.68%-12.10%, respectively. The internal cross-validation coefficients of determination (R®)
of the established models for the quantitative analysis of tussilagone, moisture, ethanol-soluble extract and total ash in Farfarae Flos
were 0.985 8, 0.968 4, 0.973 4, 0.988 0, respectively; the root mean square errors of calibration (RMSEC) were 0.001 54,
0.187, 0.478, 0.127, respectively; the root mean square errors of prediction (RMSEP) were 0.001 81, 0.212, 0.543, 0.149,
respectively; RMSEP/RMSEC were 1.175 3, 1.133 7, 1.136 0 and 1.173 2, respectively, which were all within a reasonable range
(I<RMSEP/RMSEC=<1.2). The mean absolute errors
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and reliable results, which can be used for the rapid batch prediction of the content of relevant quality control indexes in Farfarae

Flos.

KEYWORDS Farfarae Flos; near-infrared spectroscopy; tussilagone; rapid analysis; quantitative analysis model; quality evaluation
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{03845 ODS-Cis (4.6 mm X 250 mm, 5 pm) ; i 3
AHRZK-HBE(15:85, V/V) sl 30 °C; it 4 1 mL/min;
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S19 965 2509 939 || S63 7752177 849 || S107 1035 2641 930
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2.4.1 FESEERRIS
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F4 HREPEREERNIESH

4l WiE  BRlE fERKEe S2RMIe  PH5E% D
FATH e 99 01035 00702 00854 001
RiF 2 01022 00709 00865 001
ki R 95 1081 175 9.6 0.75
Wi 2 1044 796 945 062
TR R A e 9% 3112 2019 2390 208
RiFf 2 2888 2066 361 175
Bl WIEE 97 1076 768 877 08
Wi bi) 1073 178 886 082

2.4.2 G TIAL PRI ERAL B 1 e

NIRS A4 S b SIS A (5 230 A 45 T H A £l 5
B AN AL AR SRR RE B R B, AR AR 5
TR Ry TR R BCRRE B RRE , TS
Fihh $ 2 OCH 2, £ JUHUR L I (multiplicative signal
correction, MSC) . #5 #fE )5 — 1k (standard normal variate,
SNV) 7 . —Br 5% (first derivative) . B 5 %% (second
derivative) . Savitzky-Golay “F I (Savitzky-Golay filter,
SG) . FHyE % F- ¥ (Norris derivative filter, ND) %514
B PGS AL 5 i PLS 1 7 NIRS £
BV, 07 DLk GE 2R 8 (R K GE 4R 275 22 (root mean
square error of calibration, RMSEC) Fl #ii ll] 3] J7 2 (root
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mean square error of prediction, RMSEP ) %5 11/t Z %
P VP Aik 45 8 BT B Y bR E . 4 RBEHE T 1, RMSEC,
RMSEP it /]y, H. 1 <<RMSEP/RMSEC<1.2 i} , # AU {5 o
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E T AR ) F A S 805 ) R 10,2, 7,13, %6 I Y
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