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Abstract

Objective: A rapid and nondestructive testing method of the contents of loganin, paeoniflorin and
BTN
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benzoyl paeoniflorin in the concentrated liquid of Liuwei Dihuang pills was established by the
near-infrared spectroscopy. Methods: The sample of the concentrated liquid of Liuwei Dihuang pills
was scanned by near-infrared spectrometer, its spectrum was preprocessed and band selection
was carried out. Combined with Partial Least Squares (PLS) method, a rapid nondestructive test-
ing method for the content of loganin, paeoniflorin and benzoyl paeoniflorin was established. Re-
sults: The determination coefficients R of the established model were 0.9921, 0.9941, 0.9927, and
RMSEP were 0.0534, 0.0491, 0.0241, respectively, indicating that the NIR quantitative model estab-
lished in the experiment had a good performance, and there was no significant difference between
the sample values predicted by the model and the actual physical and chemical values (P > 0.05).
Conclusion: The near-infrared quantitative model established in this experiment can be used to detect
the contents of loganin, paeoniflorin and benzoyl paeoniflorin in the concentrated liquid of Liuwei
Dihuang pills, indicating that the near-infrared spectroscopy technology is suitable for rapid and non-
destructive testing of the concentrated liquid of Liuwei Dihuang pills.

Keywords

Liuwei Dihuang Pills, Concentrated Liquid, Loganin, Paeoniflorin, Benzoyl Paeoniflorin,
Near-Infrared Spectroscopy, Partial Least Squares Method

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

INR ISR FLA AT — R 254477, ERGEF N CNLZIERR) SRR 2577, EE
AMTE WD T R R BORAAHIFT[1] [2], ERMEM EERIEDULE . )T H L. 5
JHIRAETT THI[3] [4]e ZNWRH B AL DK T2 A0l BRI e, i R SR k4. TRt
FERIFIE], AT RIEZy s R, TP &R AN R E L, SO0 R &R R
BRI, AR SEH € SR £ LBAR O, AMETUACEE B, R, Sl At 2 oA i 5 1k,
R A 24 it S EAT R IR AT R HE R AL 6]

AR, AR I R SO LA AT S A IR, LMD A BRI A e, JLRg s st
BUN A= TR S M, G B Tett PRI O ki[7] [8]0 ANSEE DA/NIRHb BRI LI i, S8
X NIRM S AR AEGHATIT LA TR AR, P F i 5/ — SRVE S0 'l R ER AR AR B ) AR
T I 75 TR 1 8 HL IR A PR AT 2808 o 25 B 6 AR T SEE I/ N R B AR 8 YR ) DR T 1A M 5 9% o

2. SCUGER4y
2.1, UB557

FEd: 7RI R T (SL 56 = AR IR 25 1k 1)

X3S RO i (Agilent 1260); 43 #T1#:(ZORBAX SB-C18, 4.6 x 250 mm, 5 um); {8 B IH- 45
IELAMEEE(ANTARIS I, Thermo Scientific A F]); Ji%r2Z —KF(METTLER TOLEDO AL204); 75
BHE VA (KQ-250B &Y, Bl A X #A R AR &l &0 HL(H1650-W, KIDIMIACE O HUXE A PR A
F]); H RSP (MEs B XS105DU, Fit: Mettler Toledo A ).

WA HEE, oAral; K, EAKs DEEXTR R EERT 99%), FigaREARE R RARA

DOI: 10.12677/hjmce.2023.111001 2 2tk


https://doi.org/10.12677/hjmce.2023.111001
http://creativecommons.org/licenses/by/4.0/

W F

F]y AT IR (LU KT 98%) AN H AT 258 (4 KT 99%), s Wi AE MR AR A 7.
2.2. IELTINB R BT IIERE

ARSI —JLEURE O i, JUAMIR I REAR S 264 . JGERELKME A IRGBOREE R 75°C, Sk
ik 8em™, FHRBESE 32 Yk, HIEVEE Y 4000 cm™~10,000 cm .
2.3. NEKMBEARERPELIEFSENE
231 BE%EHE

ARSI FH ) € i k) ZORBAX SB-C18 43 H#4:(4.6 x 250 mm, 5 um); Ky K &2 0 min~30 min:
240 nm, 30 min~60 min: 274 nm; EZERE 1 mL-min™; #EREEERE 10 pL; HEE N 30°C: WEIMHZE L
E(B) - /K(A), BEEDMFET WA 1.
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Table 2. Content variation range of three quality control indexes
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Figure 1. Near-infrared spectroscopy diagram of the concentrated liquid of Liuwei Dihuang pills
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Table 3. Pretreatment methods and band selection results of quantitative analysis models for different index components

3. TR EE SR BRI TALLIE 5 AR BRI R

e bR HEBL Bt/em™ AL 7%
BT 5400~6120 —rSH +S-G
SESR=} 5450~6100 —Hr 34 + Norris “Fig

R FBEAT 2 5450~6100 S5 + Norris T

DOI: 10.12677/hjmce.2023.111001 4 i


https://doi.org/10.12677/hjmce.2023.111001

W F

3.4. EEEAEL

ROWESIRT, S ERD AT ROE AL, E AR R OGO T R B R Uy
9 MIRABENLIE R 1 S VE NIRIESE , HoAr 8 #AE AR IEAER AT TQ Analyst $d /7 B AF2E47 2047 -
2t DL TRAREE . S T A R B BT S LR — 58 SR IE i T 05 L B 35 25 2 U R
(RMSECV) Jy#ak5, 3R BasE B 3 I T4, B /S MR 3 FL 4 1 P2 o i /N — SR (PLS) I 41 4h 2 i
BEIEMT R, ¥ 264 NMREAFITH RS S8 p, T 220 MEAME AR IEEREA, R4 35
AMERRAESEREA . AR B ARG TSR R M RS B 4.

Table 4. Parameter table of each index model of the concentration process of Liuwei Dihuang pills
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Figure 2. Near-infrared models of different indexes in the concentration process of Liuwei Dihuang pills
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Table 5. Evaluation parameters of three index component models
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Figure 3. Relative trend diagrams between predicted values and measured values of near-infrared model validation set of the
concentration process of Liuwei Dihuang pills
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