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[Abstract] Objective To analyze the quality of Houpo Decoction-ready Medicines based on various data analysis softwares,
and to establish a comprehensive scoring mechanism for the quality grade standard of decoction-ready medicines. Methods
Measure was made on 17 batches of Houpo Decoction-ready Medicines from the market for their appearance traits, alcohol extract,
ash, magnolol, honokiol, syringin, magnoliine, and volatile components. SPSS 23.0 software was used for correlation analysis of the
data, combined with SIMCA 14.1 software for principal component analysis and orthogonal partial least squares discriminant
analysis (OPLS-DA) to screen the difference indexes affecting their quality. The comprehensive quality grade evaluation system of
Houpo Decoction-ready Medicines was established using the analytic hierarchy process combined with K-value cluster analysis.

Results Statistical analysis of the collected index data finds out that the difference indexes of Houpo (Magnolia Officinalis) were
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determined as L* b*, magnolol, and extract. Houpo Decoction-ready Medicines could be divided into three grades in accordance

with the total scores with the first grade>110 points, the second grade 90-110 points, and the third grade<90 points. Conclusion

The established comprehensive scoring mechanism can effectively distinguish the quality of different Houpo Decoction —ready

Medicines and provide scientific basis for the formulation of quality grade standards of decoction-ready medicines.

(Keywords]) Houpo (Magnolia officinalis); grade standard; principal component analysis; orthogonal partial least squares—

discriminant analysis; scoring mechanism
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Table 2 Moisture, ash, content, alcohol extract, colorimetric, and thickness values of Houpo Decoction-ready Medicines (n=3)

ha=s K53 1% K53 1% JEER N 55 AN B/ % 2% L* a* b JEJE /mm
Sl 9.6 43 7.7 16.1 53.32 7.61 15.13 2.26
S2 8.0 3.4 16.6 14.6 49.81 7.23 12.22 2.29
S3 75 32 145 119 50.55 6.99 12.51 241
sS4 7.9 3.8 2.8 19.3 49.26 6.82 12.10 2.71
S5 7.0 32 22 18.0 61.53 5.32 18.34 227
S6 7.7 29 2.0 16.9 55.32 8.11 17.08 224
s7 8.6 35 2.4 16.1 54.78 8.15 1638 2.76
S8 8.4 3.4 2.9 20.8 57.16 9.39 19.27 2.81
S9 8.7 3.8 2.1 15.6 54.75 8.07 16.49 2.20
S10 7.7 3.1 2.0 17.1 56.22 9.05 17.91 1.73
s11 103 4.0 2.1 10.2 55.05 745 15.00 1.78
s12 6.9 3.2 2.6 17.5 49.90 6.40 11.32 242
S13 7.8 3.1 2.2 18.7 59.24 9.42 19.13 2.12
S14 8.0 32 2.3 23.0 58.46 9.95 19.09 2.11
s15 7.8 3.1 2.6 222 58.46 9.86 18.98 2.60
S16 7.1 3.8 2.4 144 51.76 6.76 12.28 2.49
S17 73 3.6 2.1 18.7 56.04 7.99 15.72 2.45
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Table 3 Linear investigation of each component

% [EVEYy R? LMETE R/ (pg/mL)
JEANGS  Y=34 942X-716 040 0.9 999  38.75~1 550.00
AN V=40 921X+70 101 0.9 994  25.20~1 008.00
LTHEY V=2 504 803X-28 143 0.9 998 12.95~518.00
AR2ZAEH  Y=1 561 913X-31 710 0.9 997 10.75~430.00

0.2.4.8.12.24 h B “2.5.1" W F S HERE | 45
7R JEANE FIEANG 58T AT AR 22 AL B i R
RSD 43514 0.73% .0.11% .1.14% .0.98% , 5 W% 1k
AR AR 24 h NERRE,

(4) EEMAE  BUR—HAER A #22.3.3”
TR 5 PATEC ] 6 b S L, #2317 a3
SRAFIERE A B EANG  FIIEANEY 5T HH K2
BRI T AR RSD 435114 0.58% .0.27% .0.58% 1.49%,
Tk E R AF

(5)mkEmIeR  HE AT 6 174 05 g,
FERPRE  FL LT 101 MR 1 LA A 2% %0 R
VAW, 2.3, 3735 Jy kil g Al R A, 4% 2.3.17
TR PR, 4 Bl s B X JIRE DI 4 1)
102.51% .101.23% ,100.11% .103.24% ,RSD 43 3| K
1.06% .0.98% .0.76% . 1.13% , RIS 4540 5 B
235 PERERIE 17 HIEFMEH  $792.3.37H
F07  RAER SR VA, H2.3. 1 TR (a3 A At
PR S ARIEILER 4, AOEEIILE 1,

24 GC-MS#EZE MR 5 ME

241 FERIMMIERIL  BUSEFMBIR G 5 91) 100 g,
EFERBR T, N 8 itk R i, KRR
TRVAIRI 8 h ¥R HILE 1 h, IECHEAEI, T

&4 HPLC B REBNELER (mg/g,n=3)
Table 4 Multicomponent content determination

by HPLC (mg/g, n=3)

s JEEA N HEEA NS ETHE AR AL
S1 17.00 5.34 0.64 2.29
S2 17.92 11.36 0.17 2.27
S3 25.77 7.80 0.08 1.54
54 48.97 4.01 0.09 0.20
S5 47.14 5.51 1.38 0.13
S6 27.18 4.81 2.15 0.57
S7 29.84 6.66 0.77 0.28
S8 2431 12.18 1.18 0.20
S9 35.09 3.98 0.94 0.30
S10 23.30 4.68 0.06 0.32
S11 22.69 3.18 0.05 0.13
S12 9.68 10.11 0.36 0.32
S13 34.69 4.24 1.82 0.43
S14 28.36 6.47 1.45 0.45
S15 34.44 8.30 1.30 0.58
S16 40.13 6.25 0.21 0.14
S17 23.61 4.94 1.09 0.17

IKEREREME AT A 4 CORFIE A

242 GC-MS it #EFE DR 250 C, &
M #RIR B 260 C, #FA WA, AR 1 pL, i
1.0 mL/min, 733 HE30: 1, FE P THE (GEIGIEREE 60 °C,
PL5 C/min F+Z 90 C,H#FF 1 min; L 25 C/minFt
TLZE 145 °C /445 5 min; LA 1 C/min THEZE 180 C, f#
¥ 1 min),

243 GC-MS k& merkfmrid
25 Ui (electron impact ionization, EI), H ¥ fE &
70 eV, B IR 200 C, PUZAFIRIE 100 °C, %
FIHER 2.1 min, FHTEE m/z 40~500, H TR
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2.5 E=RMIERIIGIE

251 AHRMESHT  RIRFAEIRZ A A DGR RE , 0
T H PEE A3 R AR RORE S B Bk 28 ) Fe e
SR HI SPSS 23.0 B X EAME R 1Y 11 A HEdn 4T
FHSCHE T, MM AT ULIEL 3, 20 AR R IEAH
WA AR AR, P I /IR TR A R I
ERREE, L b 55T O i AR A IR ARG
(P<0.01) , Ui B JEAME AR B (BRSE | 58T 75 1 7 f bl
o a* b* 5 MYIE BEIEAHE(P<0.05), BLH]E
MR B M EL 12 ) O Fb sy . B L a* |
b JERE ST REAMG =t 7 A debRik
IR —2491,

2,52 FE >4 B (principal component  analysis,
PCA) H0fEH FEFR T A SIMCA 14,1 F{4E47
PCA 787, B0 3 28BS R LI 4 JREAM 25— 56

x5 EMBoERXMELEERSQENE(%,n=3)
Table 5 Determination of partial share volatile

components of Houpo Decoction-ready Medicines (%, n=3)

ELkel ESNEES BRI a-JKME
S1 2.84 0.36 0.02
S2 8.61 1.01 0.05
S3 6.31 2.17 0.30
S4 20.30 9.47 2.00
S5 1.03 0.77 0.33
S6 8.11 3.54 0.97
S7 7.43 2.78 0.01
S8 10.63 3.92 0.68
S9 6.81 2.56 0.50
S10 5.41 321 0.71
S11 12.91 2.36 0.08
S12 5.23 4.78 2.23
S13 6.45 2.78 0.50
S14 8.32 5.70 2.62
S15 5.17 1.99 0.40
S16 6.81 2.99 0.59
S17 4.66 2.11 0.48

TR B AEAE A Bl 3.61.1.46, TTHKkER K
51.5% .20.9% , 21t TUER R 72.4% , /& LI AR
(R EB 5 B G 17 HEEANKRE R 3 2558 — 2%,
S2.83 .84 .S12 S16; 45 —2%.S1.85 86,57 .89 .S10,
S17;%5=2%.98 .S13 .S14 S15, Hirfr S11 KBS Beke

102 [FET TIC 34 hp23102501. d

0.3

0. 254
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Fig.2 Total ion flow of Houpo Decoction—-ready Medicines



2025 455 45 %

TR B 25 K222 4L hitp://hnzyydxxb.hnuem.edu.cn

659

9.3 '
L* 0.93
ak 0.68 e
b . (2] 0. 57 0.73
B 0.5
AN
RUEAE | @
Y [ ]
ALAEH
%
BB M (]
a ks )
Ko ® ®
G e %

* p<=0.05 #*k p<=0.01

-
L
H
:

B3 EiMRA SERERERE
Fig.3 Heat map of correlation data of various

indexes of Houpo Decoction-ready Medicines
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Fig.7 VIP chart of each index
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Table 6 Clustering center value of each component

2R bR ¥ HX2 %3

L* 57.2 51.29 50.5

b 17.84 13.62 12.08

i 18.71 17.7 14.6

HUEEA N 8.88 6.18 4.68
262 ZRETFAREN BT ERR 5 )RR

OYHTESE— R A R e A A
ARG Z AR Tk POR A AR YR
H BB b KPS PEHI RS A i A G B 3 A
AEHNHE T RFR PRA E RBOR LR RIFE R
B AR TSRS VIPE s, e 48
PRAGOE S Ay - L > RS AR >b* > B H 97,
FH yaahp V10.3 SO AIBIRE I, 457 L*  FURAR
1 b EE A 5308 :0376 10,0227 2.0.224 6,
0.172 2, —F P IR T CR=0.008 9<0.10, FHH K]
VPR o ELA — 0P A R B A, IR A R 4K,
ST EAMEF LR AR A
L 1843 =(L*/¥{E)x0.376 0x100(3{E.54.79) ;

FIEA NS 53 = (CREA MG 2 1 /2{H ) x0.227 2x
100(¥1H:6.67);

b* 1953=(b*/¥{H )x0.224 6x100(¥{E :15.87);

Wi A o= (B ) 2 i 44 (H ) x0.172 2
(F1H:17.56)

SMRS3 =L 15953+ FURANER 1S 3+b* 1555+ B
YR

W K-BEREPOERA FRA AR
GG AHERIEAME B 1 A543, 25 AT 35 5P
T, SR EAMI R S0 00l = ARG — S R A
43>110 433 ZAER A BARS 90~110 435 =55 R A A
1393<90 73,16 St Z JEAMEHA AR I 7,

3 e

FERUAS T, 58 TR FE (K5 ) AR
PRI 1 (VR HIVE ), i LA 1 D0 7 )5
AR ), 5 5¢ TR AT BT EE (90% .80 % |
70% .60% 50% ) A ARG I < (250,265,294 nm) |
AR (25,3036 °C) S5 (0.6,1.0 ml/min)
XF T A RS2 IR 455 R G SCBRM™, i T HPLC ¥
(N S LI s WYY I8 I S 03 LSNP B I o N W o
PR BURE A" $8REANIT SRR VR
SR REE G SRR AN R R GC-MS X & AR
RO A R A AT B A

FEAMMR B FR bR EEE L, S IR 254 e
&S (226 Fl) )b B2 2B B FE bR | DU R RE
— ELLASKR X JEA I B €0 (S 45 B AR 2 B ST iR
JETH AMRTH R EEOR A 0, N ER T SEAR R 56
0 PR A L 5% B R JER RS 24 b 2 T 2 A
T XM A B A SE I R R A RS NS 4
T, PRk, )P 25 S0 S JREAINVER R B oA 17 £ 3
S b B, L HARMS R B

A AT L b R AN B
RIVE BN EA N i S ) 22 R s . b sy
RN B Lx b, I EANE R &
PRI AR A 554 o sl (A AT i D)6 (B L |

KT 16 HEMRRERMFER
Table 7 Grade division of 16 batches of Houpo Decoction-ready Medicines

e 2 S3 S6 S7

S8

S9 S10 S12 S13 S14 S15 S16

Mg

o

102

128

90 97

102 101 112 117 88
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