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Online control of chlorogenic acid in Lonicerae Japonicae Flos by near infrared
spectroscopy combined with different variable selections
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Abstract: Objective To determine the content of chlorogenic acid in Lonicerae Japonicae Flos by the combined near-infrared and
variable selection methods. Methods Synergy interval partial least squares (SIPLS), competitive adaptive reweighted sampling
method (CARS), variable importance in projection (VIP), and successive projections algorithm (SPA) were used to build a chlorogenic
acid quantitative model in Lonicerae Japonicae Flos and compare. High performance liquid chromatography (HPLC) was used as a
reference to select the optimum variable screening method. Results Study results showed that SIPLS was the most desirable method
for chlorogenic acid in regression performance with Rp,e2 at 0.990 3 and RMSEP at 2.316%. Conclusion The quantitative model of
chlorogenic acid established by NIR combined with SIPLS has good performance and meets the requirement of real-time analysis of
traditional Chinese medicine production process.
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R 2 NI FRILCAR £ 48 A T 0.45 pum JESR
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Fig.1 Raw spectra of Lonicerae Japonicae Flos
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{63% 44 &) DIKMA Diamonsil Cpg (250 mm X
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AR 1.0 mL/min; #EFE 10 pL.
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(CAMO Software AS, Norway) %1}, SIPLS.CARS.
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e 5 2 R . BRI . AR A
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ST S A B 7 X R b 1SR4 TR AL i AT T AR
Hlo LA Rea”~ RMSECV. Ry.’~ RMSEP Jy 7 o
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(Savitzky-Golay filter smoothing, SG9 F1 SG11)
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#1 TREMIEF A PLS {RE BRI M
Table 1 Effect of different pretreatment methods on PLS models
25 AR Y
FLL 71 A - -
sl RMSECV Ry RMSEP

J iR 2 0.987 8 4755 0.923 6 6.483
9 &P (SG9) 2 0.987 1 4.885 0.914 4 6.864
11 &~ (SGLD 2 0.986 8 4.935 0.912 1 6.956
PRy IE A #e (SNV) 3 0.993 3 3.816 0.966 1 4318
ZICHURIRIE (MSC) 3 0.994 6 3.381 0.968 5 4.160
Rt )H—4k (Normalize) 3 0.991 7 4.257 0.961 7 4.590
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Fig. 2
SIPLS for quantitative determination of chlorogenic acid
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Fig.3 CARS variable screening results
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Fig. 4 SPA variable screening results
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ARG, EAS A6 R A i 7 vk i 1A
[l PLS MEAL, 25 LK 2, 4545 Rea’ RMSECV,
Ry~ RMSEP {55347, 4EJ5RK A SIPLS 28 & fifiik
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HPLC SEMIME 2 (M 25 ¢ R R AT, 45 a5 fis.
L3 )52 NIRS F{E 5 HPLC SEE Reo® B Rpe”
73914 0.998 6 A1 0.990 3, RMSEC Al RMSEP 73%jl)
H 1.503%H1 2.316%, AL H 2542 77 1 R S N 43#r
FIREFE K .
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Table 2 Comparison on modeling results under different variables screening methods

. . BEIEAR TR 45
ik AR 5 5
Real RMSEC RMSECV Rive RMSEP
SIPLS 3 0.998 6 1.503 1.739 0.990 3 2316
CARS 2 0.988 4 4258 4.630 0.920 1 6.629
VIP 3 0.994 6 2910 3.361 0.688 2 13.100
SPA 2 0.986 5 4. 600 5.005 0.9102 7.031
160 T J—— REA A AR . AT RE L TN BE L 1 AR
140 4 4 SlfE IR, NIRS ER—Fhserl. k. Lo

HPLC SZill{E/%
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Fig. 5

values and HPLC reference values of chlorogenic acid in
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Lonicerae Japonicae Flos
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