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Abstract: Objective To establish a method for rapid analysis of the quality and grade of Magnolia Officinalis Cortex (MOC) based
on the key pharmacodynamic components with Ca2” antagonism and the quality control indexes specified in the 2020 edition of Chinese
Pharmacopoeia. Methods HPLC combined with TRPV4-Ca?" dependent double luciferase reporter gene system was used to screen
the active components in MOC to determine its potential biomarkers. The Chinese Pharmacopeia (2020 Edition) was used to determine
five indexes of magnolol, honokiol, ash, acid insoluble ash and moisture in MOC. Near-infrared spectroscopy (NIRS) was used to
construct a fitting model between the above detection indexes and spectra. A comprehensive evaluation formula (£,) was built to detect
and grade herb drug samples. Evaluation test of TRPV4-Ca? "antagonistic activity was used to verify the above evaluation system.
Results A total of 16 common components were detected in the HPLC patterns of 23 batches of MOC samples and the key
pharmacodynamic ingredients were identified to be magnolol and honokiol. The NIRS prediction model was built based on 60 batches
of MOC samples and incorporated the five detection indices. After calculating the deviation of each indicator and optimizing the weight

distribution coefficients, the final F; calculation method for MOC was established. The Fy values detection curve was found to follow
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a Gaussian distribution. Based on this normal distribution, the samples were classified into five categories according to their probability

density. Empirical testing and activity validation confirmed the effectiveness of the grading evaluation method established. Conclusion

Based on the current regulatory system of the Chinese Pharmacopeia, the method realizes the rapid comprehensive evaluation and

grade differentiation of the quality of MOC. It provides a new solution for the scientific supervision of Chinese herbal medicines.
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magnolol; honokiol; ash; acid insoluble ash; moisture
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Fig. 1 HPLC fingerprint pattern of 23 batches of Magnolia Officinalis Cortex
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Fig.2 Spectral screening results of Ca?" antagonistic active ingredient in Magnolia officinalis Cortex
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Fig. 3 Analysis results of NIRS wavenumber range
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Table 1 Effects of different spectra pretreatments, spectral section and principal factor on models
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JEF~ ECO 7101.6~6 969.4. 6185.6~5976.5. 5343.3~5014.4 10 94.61 0.161 4.32 0.0956 85.46 0.146 0.0754
B SD 6 901.8~6 828.0. 4919.1~4719.3 9451 0.162 4.27 0.038785.32 0.148 0.0954
MMN  6901.8~6828.0. 4919.1~4519.5 9451 0.162 4.27 0.120085.39 0.188 0.1190
SNV 7101.6~6 969.4. 6901.8~6828.0. 4919.1~4519.5 94.23 0.166 4.16 0.097 2 84.66 0.202 0.108 0
FD-+SNV 6 901.8~6 828.0. 4919.1~4519.5 93.05 0.183 3.79 0.142084.21 0.197 0.1280
MJE FD+SNV 6185.6~6081.0. 5343.3~5014.4. 4919.1~4519.5 10 87.04 0.144 2.78 0.0756 86.94 0.143 0.2020
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MMN  6901.8~6828.0. 5343.3~5014.4, 4919.1~4519.5 68.16 0.226 1.78 0.138 0 66.35 0.491 0.669 0
K4 SSL 6 007.3~5742.9. 5257.2~4719.3 8 86.12 0.214 253 0.146085.81 0.180 0.026 8
ECO 7046.3~7018.6. 6268.6~5742.9. 5257.2~4719.3 10 81.76 0.245 2.34 0.193081.30 0.171 0.0295
MSC 6 268.6~5742.9, 5257.2~4719.3 9 80.89 0.251 2.29 0.237080.59 0.213 0.0322
FD+SSL 6 268.6~5 742.9. 5257.2~4719.3 8 79.60 0.259 221 0.261079.3 0.266 0.0336
FD-+SNV 7 046.3~7 018.6. 6268.6~5742.9. 5257.2~47193 8 78.63 0.265 2.17 0.2500 78.35 0.260 0.0345
K5y FD 85955~7624.2. 7329.1~6911.0. 5497.0~49283 8 8512 0.207 2.6 0.144088.38 0.205 0.0550
FD 8109.8~7624.2, 7329.1~6911.0. 5497.0~49283 7 70.88 0.290 1.85 0.173073.60 0.246 0.0652
FD 8109.8~7624.2. 7329.1~6911.0. 5497.0~49283 6 7894 0.246 2.18 0.156081.99 0.221 0.059 3
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6 320.8~5629.2, 5497~4928.3
FD-+SSL 85955~7 624.2, 7329.1~6493.0. 5497.0~49283 7 7179 0.285 1.88 0.1710 74.55 0.243 0.0652
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SSL 7501.2~6 099.5. 5450.9~4 599.4 10 78.84 0.243 2.17 0.281076.35 0.199 0.126 0
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2020 4 P E 70 60 i JEANEE S Y 5 WA bR
BEATIE , ARG SIEE 74, HHoN 11.67%
B 500 F S EHE DA R b3 e e e 1l T4k 28 7
ALK (8] S 8 B A I AL, 43 AR 2 5 ik
DFEARAUT LA TSR (B 6), HEKSY BRA
WIS KA TN RS AN T ) R2car 23

¥)>0.85; RMSECV 43728 0.207. 0.191. 0.214,
0.161. 0.144, 35297 F 18 bE A BRI B/ ME
A FIRBEALGT 10 DN ISUEEEAE M dE TR SR, 250
7R 5 WUHE bR B BNAE 5 SeIME Z 8] R2pre 53 701)
4 0.855. 0.869+ 0.884. 0.912 £ 0.858 (1)>0.85),
2 IH AT TR 2% SR AT S



FE48EFE4H 2025F4H %¥ry4ak £ Drug Evaluation Research Vol. 48 No. 4 April 2025 + 905 -
raw spectrum ECO 0.05 FD-+SNV "
/ 05 | Wil o
<< A }N
Ol j\“‘f“
10000 8000 ~ 6000 4000 10000 8000 6000 4000 10000 8000 6000 4000
viem™? viem™? viem™?
i
| ssL , FD 1.750 MMN
| o001
. \N < @ ! Vil < v
. A f\/ —0.001! i 0.750 |
. | \ v i | we |
=\ "o N | /
A ~0.002 i —
710000 8000 6000 4000 10000 8000 6000 4000 10000 8000 6000 4000
vicm™? v/icm? vicm™?
4 NIRS HERFRALTE 755 MK e B 4
Fig. 4 NIRS model preprocessing method and wavenumber range results
g 8 8 47 9 i 15%
UI]FBH e e 7%
FiaRP . o 2 8- .
s 6 .. o ® ,- g3 o e
= . g o f\é L $
Zb 4+ i f\g 4o S = 27 § 7 e
= “*3es s, > < st
I EHIGE . 5 &
é’ﬁ X ERREEN L3 1SRN 20 2+ i 6 sezees
= .
Ik
0~ [ S E—

o

T
i B

BAFREIERES, IR EREE, ROSEEORINIE, T ORERNIR .

Black dots represent qualified samples, red dots represent rejected samples, the black solid line is the mean value, the red dotted line is the detection limit.

& 5

CREZGEY 2020 FRIEEF 5 TNFEIRES

ENE

Fig. 5 Five indicator contents that pharmacopoeia specified in Magnolia officinalis cortex

5 JE£ by 251 FUEANE 80, k., 6 W & BRI SY
4 . \o 75 : g g .
g 3 70 g 4 A =
% 2 o . > %6-5 NS @ 2 k @ ? g
B ol Ra=%61 051 #TRL=8704 601 A"Ru=86.12 R =85.12 1 R,=8691
| _RMSECV=0161 |7 ' RMSECV=0.144 55 RMSECV=0214 o|  RMSECV=0207 | RMSECV=0.91
% 123 45 °% 1 3 5 & 7 8 9 0 2 4 6 0 1 2 3 4
SEME% SEME /% SEME /% S/ % SEMME/%
B 6 Etb 5 BaMsFRiT L s e MR EY
Fig. 6 NIRS assay of five indicator contents in Magnolia officinalis cortex
23 EiRREE ST GRS HIBER G,
231 FEAMXBEUZRME  ChEZE) 2020 K = %o
SERREE T IEANG M R ST ERR, AR 5 M
B SR IR BRI AR AR S H 5T IE U K =X
THERIAFE, W EAHKEHUE (K LA (D % ©)
HE, WEANGM T EANE . FEANSY, fASE 232 BESRRE (WD K F,NiE  SHENE

B (K BRABAR (2) HATAEL, fEAes
BRI RGeS, i 65 § MR 05
n ARERR A RINTE S5 B TR § AN A R IT A
s K K S BIFREE n AREGL RS § MR

SRR (WD) REEVIN TR (Fp) &R,

KH Lao (35 ARG W IT, X (R EZH) 2020
FEREE T R 5 MR AR IRCE 3 R 2L Wi
(W ~Ws), 3 RlAE 3 NKE BT R4k, $R TR



* 906 - FA8EF4H 2025548

LR AL Drug Evaluation Research

Vol. 48 No. 4 April 2025

F A (3) A, F,RELEETMIREE S,
Wi NS | MEFRIACE T REL m N IEM TR
AL r RFAE IR RN
qu[zmjwi X Km+zr“wi XK' Jxmo
3)
TR ENESAREZ AR 100%, HEH
TR (0 AN (WD BRI EANEY (W) (AL
WU FE 45 5 IX[A] PN 5 5% (15%~T75% )5 XK 43 (W)
FRIK (Wa) FUKGy (Ws) ZEAEZ5 AR PRI AU R
ELER/NEEN (5%~20%), Z5R W& 2.
% = B K- BUE AR HE Design Expert 10.0 %X
Ry . AR AR 60 ALFE AT F, E T

S RIBFEA LR AS AR W i Fy A, B
— B EEEMT L Fy HARERMN FAS
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BRI A G 4% 2 5 SEERRE A& 3 R AR B
ik (£ 3), mAHEFEGMIE FETHE A

X, X, ;3 ;4 ;5
Fq: 0.319 —+0.356 == +0.004 — +0.122 — +0.163— | X100

X1 X2 X, X, X

*2 NESEARERIERZSKTE

Table 2 Orthogonal experimental factors and levels of weight distribution coefficients

K- A=
W1 W, W3 Wiy Ws

1 0.150 0.150 0.050 0.050 0.050

2 0.450 0.425 0.100 0.100 0.125

3 0.750 0.700 0.150 0.150 0.200

x3 NENMABERIEMUER
Table 3 Optimization results of orthogonal experiments on weight allocation coefficients
P Wi We  Ws  Wa  Ws  AERFES% |FS5 Wi W2 Ws Wi Ws  AEHE%
1 0319 0.356 0.004 0.122 0.163 11.67 21 0.363 0.322 0.050 0.050 0.130 14.13
2 0318 0.285 0.150 0.050 0.196 12.44 22 0.347 0.333 0.050 0.050 0.143 15.20
3 0341 0.281 0.149 0.052 0.200 12.50 23 0422 0.331 0.125 0.050 0.198 15.22
4 0.398 0.278 0.150 0.050 0.146 12.60 24 0.359 0.337 0.050 0.050 0.143 15.22
5 0422 0415 0.050 0.145 0.197 12.66 25 0.346 0.342 0.050 0.050 0.145 15.23
6 0.397 0.334 0.146 0.050 0.200 12.69 26 0414 0371 0.150 0.113 0.200 15.23
7 0.350 0.423 0.051 0.150 0.200 12.72 27 0.348 0.336 0.050 0.050 0.150 15.27
8 0422 0421 0.058 0.150 0.200 12.73 28 0.354 0.338 0.054 0.050 0.137 15.27
9 0.380 0.417 0.050 0.146 0.195 12.75 29 0.356 0.325 0.105 0.050 0.151 15.31
10 0.394 0.397 0.050 0.140 0.200 12.87 30 0436 0.399 0.137 0.150 0.200 15.40
11 0.293 0.354 0.150 0.050 0.199 12.88 31 0.355 0.319 0.060 0.050 0.140 15.40
12 0.409 0.408 0.050 0.138 0.200 12.96 32 0.344 0.334 0.052 0.050 0.164 15.47
13 0.386 0.333 0.051 0.150 0.200 13.08 33 0.378 0.332 0.050 0.059 0.128 15.53
14 0.437 0.309 0.050 0.150 0.198 13.55 34 0.372 0.373 0.050 0.101 0.190 15.54
15 0.420 0.422 0.059 0.136 0.200 13.57 35 0.357 0.328 0.078 0.050 0.129 15.56
16 0.386 0.349 0.150 0.083 0.200 13.61 36 0.357 0.323 0.082 0.050 0.132 15.57
17 0418 0.413 0.077 0.150 0.200 13.64 37 0426 0.401 0.118 0.150 0.198 15.58
18 0.367 0.357 0.137 0.050 0.117 13.69 38 0.359 0.352 0.050 0.062 0.150 15.63
19 0350 0.331 0.050 0.050 0.111 14.03 39 0.357 0.358 0.050 0.094 0.200 15.65
20 0.361 0.328 0.050 0.050 0.127 14.11 40 0.352 0.326 0.075 0.050 0.169 15.73
233 EMNAGMEEMNEEITIM SSERET ¥ A FEEMESSMARHE (sig=0.30>0.05).
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Fig. 7 Comprehensive quality evaluation and grade appraisal of Magnolia officinalis Cortex
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