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Abstract: Objective To establish a quantitative detection method for 11 components of quercetin, luteolin, apigenin, emodin,
physcion, liriodenine, chelerythrine, nitidine chloride, fucosterol, daucosterol and B-sitosterol in Chushizi (Broussonetiae Fructus), at
the same time, the contents of alcohol-soluble extract, total ash and acid-insoluble ash were detected, and the grades of Broussonetiae
Fructus from different producing areas were predicted by chemical pattern recognition and Logistic regression analysis. Methods All
samples were analyzed by Synergi Max-RP column and eluted with acetonitrile-0.3%phosphoric acid performing gradient elution, and the
detection wavelength were 360 nm (quercetin, luteolin and apigenin), 271 nm (emodin, physcion, liriodenine, chelerythrine and nitidine
chloride ) and 210 nm ( fucosterol, daucosterol and f3-sitosterol). The contents of 11 components were detected by external standard method.
The contents of alcohol-soluble extract, total ash and acid-insoluble ash in Broussonetiae Fructus were determined according to Chinese
Pharmacopoeia (Volume IV). Using SPSS 26.0 and SIMCA 14.1 software, chemical pattern recognition analysis was performed on the
results of 14 quantitative detection indicators. Logistic regression analysis was used to establish and verify the grade prediction model of
Broussonetiae Fructus from different producing areas. Results The linear relationship was good within the respective quality
concentration ranges for all 11 components (r>0.999), the average recoveries were 96.98%—100.08% with RSDs of 0.71%—1.84%. The
RSDs of precision, repeatability and stability were all less than 2.0%. The mass fractions of quercetin, luteolin, apigenin, emodin, physcion,
liriodendrine, chelerythrine, nitidine chloride, fucosterol, daucosterol and B-sitosterol in 45 batches of Broussonetiae Fructus were (2.319
+0.377), (1.957 £ 0.342), (4.818 £ 0.779), (0.301 + 0.054), (0.701 + 0.158), (0.936 + 0.158), (1.771 £ 0.295), (0.431 + 0.085), (0.123 +
0.037), (0.088 + 0.023) and (0.409 + 0.084) mg/g, respectively. The contents of alcohol-soluble extract, total ash and acid-insoluble ash
were (18.1 £2.6)%, (6.8 +0.6)% and (0.9 + 0.4)%, respectively. Principal component analysis showed that the eigenvalues of two principal
components were greater than 1, and 45 batches of BroussonetiaeFructus were clustered into three categories. Factor analysis showed that
S17—S31 was in the front, SI—S16 was in the middle, and S32—S45 was in the back. Orthogonal partial least squares discriminant
analysis showed that apigenin, physcion, quercetin, luteolin, chelerythrine and B-sitosterol were quality difference factors of Broussonetiae
Fructus from different producing areas. Logistic regression analysis showed that the predicted attribution levels corresponding to 45
batches of Broussonetiae Fructus were clear, and the fitting probability P values were all greater than 98.0%. Conclusion HPLC multi-
component quantitative detection, chemical pattern recognition and Logistic regression analysis model are convenient and accurate, which
can be used to predict the grade of Broussonetiae Fructus from different producing areas, and provide data reference for the establishment
of quality evaluation standard of Broussonetiae Fructus.

Key words: Broussonetiae Fructus; HPLC; multi-component quantitation; chemical pattern identification; principal component
analysis; orthogonal partial least squares-discriminant analysis; factor analysis; Logistic regression analysis; degree prediction; quality
evaluation; quercetin; luteolin; apigenin; emodin; physcion; liriodenine; chelerythrine; nitidine chloride; fucosterol; daucosterol; -
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Table 1 Sample information of 45 batches of Broussonetiae Fructus

T e KER] | T FEHL KR | T FEHb KA A
S1 L 7R 2024-09 S16 WL 2 2024-09 S31 T e 17 1L B 2024-10
S2 IR & 2024-09 S17 g R AR R 2024-09 S32 Pl IR0 2024-08
S3 L1 AR TR 3k 2024-10 S18 MERECTIT =Y 2024-09 S33 PP 2024-08
S4 AR H 2R T 2024-10 S19 VAT e P IR 2024-09 S34 - alili] 2024-09
S5 Lot B 2024-10 S20 TR L BH B 2024-09 S35 “EANE 2024-09
S6 TL95A) 45T 2024-10 S21 bl A =F=Y 2024-09 S36 VY1 4BH & 2024-10
S7 VLA FERE 2024-10 S22 WAL AR 2024-09 S37 VY122 B 2024-10
S8 TTIRITRA B 2024-10 S23 WAL BH BT 2024-09 S38 Vg1 B i B 2024-10
S9 GRS IRE 2024-09 S24 WALTE R 2024-09 S39 ipCI MiREY 2024-09
S10 CRAEGE 2024-09 S25 1Ly 74 A 2024-11 S40 IR B 2024-09
S11 ZRUE IR 2024-09 S26 iyipes 4= 2024-11 S41 ] B 2024-09
S12 ZRHEHE 2024-09 S27 Ly P R 2024-11 S42 IR 2024-09
S13 WLy 2 B 2024-10 S28 L1 7 Pk 2024-10 S43 T L 2024-10
S14 WL IR 2024-10 S29 SR 2024-10 S44 ST B 2024-10
S15 WL 5T B 2024-09 S30 T e o (] B 2024-10 S45 SN E 2024-10

1.2 &5 VAW 0.22 pm JEE T .
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SULPTE B A S IR MR B MR
WREE /74 0.7524 0.598. 1.670- 0.136+ 0.342. 0.456.
0.530. 0.172. 0.068+ 0.034 F1 0.190 mg/mL I8
KU 7% 1 mL, B 20 mL &34, FH 70%
IR ZIE, A, MR = KBEER. T
BF NN ¢ NN & L NE e 4 RES B EAR TN
FALPIIET B A S, % NEF. B S8 11
S SRR 73 A 37.60. 29.90. 83.50. 6.80-
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TR XTI TR
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1-quercetin; 2-luteolin; 3-apigenin; 4-emodin; 5-physcion; 6-liriodendrine; 7-chelerythrine; 8-nitidine chloride; 9-fucosterol; 10-daucosterol; 11-B-sitosterol.
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Fig. 1 HPLC chromatograms for reference substance (A) and Broussonetiae Fructus (B)
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Table 2 Results of linear relationship of 11 components

% EVERGRE R PEVE/(ug-mL ) MRRE ()
it 17 2% Y=2.395 9X 105 X+569.3 3.76~188.00 0.999 8
AR E Y=2.683 2X 105 X+891.7 2.99~149.50 0.999 4
FRR Y=3.202 6 X106 X+653.2 8.35~417.50 0.999 5
KER Y=12472X10X+1159.4 0.68~34.00 0.999 7
K& HE Y=1.603 5X 106 X+982.5 1.71~85.50 0.999 2
1 EEHk B Y=2.1357X105.X+471.8 2.28~114.00 0.999 3
ENEE2ART Y=1.998 4 X 105 X+ 694.1 2.65~132.50 0.999 9
R AL R Y=1.586 1 X108X—1513.9 0.86~43.00 0.999 5
I Y=8.394 6 X 105 X+874.2 0.34~17.00 0.999 8
BB N Y=5.3167X105X—728.6 0.17~8.50 0.999 7
B-1% S Y=1.899 2X 106 X+1 054.3 0.95~47.50 0.999 4

2.1.5 REEEALR BURES (S, 4% “2.1.27 T
T 5 AR VA, SRR 6 TR, W e VETHIAR,
SR P R RBR R, TR R. KER.
KIEEFEE RO R SRL. S AP £
Bl AEESSEE. S M. - B EEIETEAR Y RSD
535N 0.92%. 1.09%-. 0.84%- 1.43%. 1.22%-
1.17%- 1.11%- 1.31%. 1.52%-. 1.74%H1 1.28%, %
AN A 2 B R

2.1.6 FEthiEe  HORESET (S M AR —
Uy, T=EE 0. 4. 8. 12, 16 20. 24 h ik
FE, SRR PR, KBRER, AR, K
TR KRR REMIL. BB, ik
PRTHATIR . A S . SHE N - S T Ve i A
K] RSD MEAKN 1.29%- 1.34%. 1.23%. 1.72%.
1.58%. 1.47%- 1.33%-. 1.75%. 1.81%-. 1.83%F#!
1.64%, FHMLK S IERAE 24 h WARE

2.1.7 EEWRE BN (SD 6 i, 7l
“2.1.27 BUTERI AN, &R 10 ul, 45
RO i e R . RBELR . R, KEER.
KIEH B KOOI O RL0m. ST

Bl H RIS EE. IS M. BB S A 50
N 2274 1.847. 4.762. 0.295. 0.730. 0.923. 1.556-
0.351. 0.136. 0.073 1 0.422 mg/g, RSD {HIKIX A
1.32%+ 1.47%- 1.19%- 1.76%- 1.65%- 1.64%- 1.52%.
1.77%- 1.88%- 1.89%F0 1.71%, FHZ 7L EL
PR LT

2.1.8  fIFEEICRRLS  HURER (S1) 0.25g, FE%
FRaE, HEFRE 917, ISR SRS Xt
N SEE N 08 1. 111, 12 1 IMANRE
Xof VAT A R 250,579 mg/mL KR H K 0.462
mg/mL. /73 % 1.184 mg/mL. K# % 0.072 mg/mL.
K3 HFE 0.189 mg/mL. &S EMKAH 0.223 mg/mL.
F 22000 0.389 mg/mL . AL 1 &1 Al 0.087
mg/mL. A &SE 0.035 mg/mL. $1% N 0.019
mg/mL Al B-2 {88 0.107 mg/mL) , % “2.1.27 T}y
TRACER . BERERSIN, BB 11 AN R INEE [N
RN 100.08%-99.15% 99.82%- 96.98% 98.39%-
99.08%499.76%-97.59%+97.16%- 98.08%7! 100.01%,
RSD 73514 0.71%. 0.98%- 1.10%. 1.18%. 1.84%.
1.02%- 0.87%- 1.74%. 1.16%+ 1.77%- 1.45%.
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Table 3 Contents of 11 components in Broussonetiae Fructus
a2 R H/(mg-g™) _
MR ARBE R 3R KoER KRB TBE ROEM s SEL0 ST a6 §1% M BB i

SI 2296 1.864 4749 0291  0.736 0.912 1.547 0.356 0.139  0.072 0.418
S2 2114 2063 4372 0265  0.943 0.840 1.670 0.401 0.131  0.083 0.536
S3 2265 1.873 4708 0294  0.731 0.915 1.536 0.359 0.120  0.073 0.415
S4 2346 1.804 4852 0278  0.848 0.932 1.777 0.480 0.108  0.080 0.482
S5 2266 1906 4.686 0285  0.908 0.901 1.722 0.455 0.103  0.086 0.516
S6 2509 1749 5191 0299  0.883 0.993 1.880 0.502 0.105  0.090 0.501
S7 2334  1.627 4827 0272 0.767 0.927 1.782 0.522 0.090  0.074 0.435
S8 2.109 2.064 4357 0265  0.939 0.835 1.663 0.402 0.120  0.089 0.534
SO 2085 2073 4334 0267 0937 0.842 1.658 0.404 0.130  0.085 0.532
S10 2381 1.957 4920 0299  1.024 0.969 1.882 0.436 0.101  0.094 0.583
SI1 2254 1965 4894 0301  1.022 0.951 1.776 0.549 0.089  0.097 0.580
S12 2314 1813 4810 0291  0.843 0.935 1.764 0.484 0.094  0.078 0.478
SI13 2235 1915 4.646 0287  0.902 0.903 1.710 0.458 0.123  0.088 0.512
S14 2341 1.805 4835 0279  0.845 0.921 1.770 0.481 0.107  0.081 0.481
SI5 2302 1.635 4.786 0265  0.761 0.930 1.769 0.492 0.096  0.075 0.432
S16 2476 1758  5.146 0302  0.877 0.992 1.867 0.506 0.104  0.091 0.498
S17 2764 2388 5717 0368  0.679 1.098 2.152 0.348 0.157  0.123 0.481
SI8 2506 2335 5176 0352  0.622 1.001 2.040 0.379 0.146  0.105 0.354
S19 2.643 2284 6.088 0360  0.574 1.169 2.294 0.430 0.172  0.110 0.326
S20 3.001 2483 6208 0394  0.709 1.192 2.221 0.323 0.195  0.118 0.394
S21 2511 2334 5194 0350  0.625 0.997 2.048 0.378 0.148  0.098 0.355
S22 2758 2390 5.698 0369  0.676 1115 2.143 0.349 0.154  0.136 0.475
S23 2.825 2428 5843 0376  0.553 1.122 1.992 0.290 0.180  0.102 0.314
S24 2727 2400 5668 0371  0.688 1.134 2.137 0.351 0.156  0.116 0.383
S25 2819 2430 5823 0377  0.551 1.146 1.984 0.291 0177  0.121 0.442
S26 2937 2285  6.067 0362 0571 1.157 2.286 0.431 0.160  0.112 0.325
S27 2641 2273 5571 0364 0570 1.173 2.178 0.433 0.171  0.124 0.324
S28 2961 2495 5954 0398  0.704 1.241 2.205 0.325 0.194  0.120 0.388
S29 2995 2484 6187 0395  0.706 1.196 2212 0.324 0.193  0.129 0.402
S30 2787 2440  5.693 0380  0.549 1.126 1.978 0.293 0179  0.127 0.412
S31 2577 2345 5149 0354  0.620 1.025 2.033 0.381 0.147  0.099 0.352
S32 1.881 1.802 4.018 0236  0.757 0.787 1.464 0.363 0.104  0.058 0.382
S33 1977 1.803  4.085 0237  0.704 0.790 1.458 0.364 0.103  0.066 0.401
S34 1.887 1385 3903 0267  0.681 0.749 1.442 0.508 0.089  0.052 0.340
S35 1974 1.627 4.082 0253  0.649 0.784 1.501 0.492 0.091  0.069 0.369
S36 1.828 1480 3.781 0239  0.460 0.726 1.390 0.589 0.073  0.060 0.262
S37 1.790  1.537 3702 0229  0.422 0.711 1.337 0.516 0.083  0.059 0.240
S38 1.883  1.586 3.890 0272  0.596 0.738 1.437 0.579 0.089  0.065 0.359
$39 1955 1.811 4.063 0239  0.702 0.791 1.454 0.366 0.103  0.059 0.399
S40 1.861  1.593  3.869 0249  0.595 0.752 1.432 0.582 0.079  0.063 0.338
S41  1.947  1.635  4.047 0255  0.644 0.784 1.490 0.496 0.090  0.067 0.366
S42  1.803 1487 3.748 0241 0457 0.728 1.381 0.594 0072 0.061 0.260
S43 1969 1.628  4.069 0254  0.646 0.741 1.495 0.493 0.090  0.064 0.368
S44 1766  1.545  3.670 0232 0419 0.713 1.327 0.355 0.098  0.066 0.376

S45 1.754 1489  3.758 0.241 0.435 0.756 1.395 0.491 0.080 0.062 0.297
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Table4 Contents of alcohol-soluble extract, total ash and acid-insoluble ash in Broussonetiae Fructus

s iR EU% - JFR T AU %
BEEVEIR Y B9y BRANEERK 7 R IER ) BRI FRANAEIK 7
S1 19.4 7.0 0.8 S24 19.7 6.3 0.5
S2 18.9 7.2 1.0 S25 19.5 6.5 0.5
S3 15.6 7.4 0.7 S26 19.7 6.4 0.5
S4 20.1 6.7 0.8 S27 20.5 6.5 0.4
S5 17.1 7.2 0.9 S28 21.2 6.2 0.6
S6 15.7 6.8 0.5 S29 19.8 6.1 0.6
S7 17.1 6.9 0.7 S30 23.1 6.9 0.8
S8 17.9 6.9 0.8 S31 235 7.0 0.7
S9 19.7 73 0.7 S32 14.2 7.6 1.2
S10 18.6 7.2 0.7 S33 143 7.7 1.1
S11 16.8 7.4 0.9 S34 15.5 7.5 1.6
S12 17.4 6.3 0.8 S35 13.7 7.1 1.2
S13 18.2 6.7 0.9 S36 153 8.6 1.4
S14 18.1 6.6 0.8 S37 14.6 8.1 1.6
S15 16.7 6.4 0.9 S38 17.2 6.5 1.5
S16 15.9 7.1 1.0 S39 16.4 52 1.1
S17 19.7 6.2 0.6 S40 14.1 7.4 1.2
S18 18.2 6.1 0.6 S41 13.8 6.9 1.1
S19 18.3 6.1 0.4 S42 15.2 7.1 1.3
S20 223 7.0 0.3 S43 15.2 7.4 1.1
S21 23.1 6.9 0.3 S44 18.7 53 1.5
S22 20.2 6.4 0.5 S45 223 6.1 1.4
S23 20.5 6.3 0.4
22 FRFHESTREESFN £S5 SERIHERSETMHE

2.2.1 FE55HT (principal component analysis,

PCA) Iz SPSS26.0 Guit- 4k fxt 45 fibag sz
BAebR BRI AT AR . A1 AR Y BRI

PEHUH 2 4y, Horb E A 1 IRFIE(E 2 9.443,
RO T M R KBER. 78R KR,
WO RS ST AT, A S,
N BRI M. B RERAN T K 0 ()
G, X ERTREN 67.448%; TR 2 FF
fEfE N 1.993, fERTERMEMN B-25 8iE F AR
O IE [ R 3T, X7 ZRITTRRE N 14.235% (R
560 BRI 2 SRR T R AR TR AY
81.684%. 45 A% S+ B K 7 B Al PCA 1547 K]
SRRBHE (E 2. 3) , GErckERER,
Ffur o2, AR KAy — 4

2.2.2  FA PR R09200 45 LR SE T 14 MNP R
e AR BIE B NG —, W e SR ThR

Table 5 Characteristic value and variance contribution

rate of each index

ROy BRI T ETERE /% BB E TR %
1 9.443 67.448 67.448
2 1.993 14.235 81.684
3 0.927 6.619 88.303
4 0.656 4.685 92.987
5 0.429 3.065 96.052
6 0.212 1.512 97.564
7 0.120 0.856 98.420
8 0.095 0.679 99.099
9 0.041 0.296 99.395

10 0.038 0.271 99.666
11 0.018 0.129 99.795
12 0.014 0.103 99.898
13 0.010 0.071 99.970
14 0.004 0.030 100.000
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Table 6 Factor loading matrix and component score coefficient
fobr B 2 A B350 25

T 1 F Y 2 T 1 TG 2
s N 0.970 0.035 0.103 0.018
RBEF 0.954 -0.017 0.101 -0.009
RER 0.968 0.034 0.103 0.017
NS 0.963 -0.123 0.102 -0.062
KB ER 0.076 0.978 0.008 0.491
3 F kB 0.972 0.006 0.103 0.003
SPTEEAR 0.953 0.043 0.101 0.022
FALPR T3 -0.709 0.104 -0.075 0.052
O 0.941 -0.167 0.100 -0.084
HHE N 0.952 0.031 0.101 0.016
B+ K 0.184 0.935 0.019 0.469
PR 0.740 -0.156 0.078 -0.078
RIRSY —0.445 0.196 —0.047 0.099
FRANEVE IR 5) -0.890 -0.201 -0.094 -0.101

25 1

20 A

XAV OS = =i TSN~ NRD TSI ===y TN O=O 0o

NANA==—NNN—N——N—c TfencncncnFeneas east

NNNNNNNNNNNNNNN

nnn n nn nn

2 RASTERTEE

Fig.2 Schematic diagram of cluster analysis results
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t[1]
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R2{1]1=0.674 R>{2]=0.142 Ellipse:Hotelling’s T2 (95%)

3 45 HEESITHY PCA B E
Fig. 3 PCA score of 45 batches of Broussonetiae Fructus

HEAALEE . DA FR PR B 5015 0 R A S riE s 24
HARMBUER 2 N ERS (Fis F) ERS 55
LERSr (Fi F2) W7 ZE A S RIRTT Z 5Tk
HRRCE, %A1 Fi=F1X0.826+F,X0.174 115
CRARS (R, EREIR S20 MLEE18
Hp Al
223 IEAS R/ —aRiE- 53 HT Corthogonal partial
least squares-discriminant analysis, OPLS-DA) P! D)
3 MR 4 SRR AL BT OPLS-DA, S55UE
KT 0.5 (R2x=0.959. R%=0.850. Q*=
0.830) , FERESABRIETS (H4) o DASEEE
#est: (variable importance projection, VIP) {H KT
| AbAERE R EZE R R, ORT 1 AR,
SERRIE 6 MY 73R KEE Tk, i E
REBEZR. HHECLAA B-AEE  (B5) , nfE
IR S AN AR B 22 e ) BRI 157 o
2.3 Logistic E)35 4

WRHEH R, K 45 L8180k
M B 2 3AN5ER, e S17~831, R%K
FEdty S1~S16, ZEJibf N S32~S45. M 3 M4k
PFE b R BENL S 8 HERE A AR, HR
FEMAVEMNASE . 1% T VN ZREEATE i P i R 3R
RBHR. 3EER. KiER. RERTBE REM
Bl FUESRAIR. SALPIE . AR,
N B-7F S IE. BVA TR Y. SR FIPR AN
PEIR Sy KK 5N SPSS 26.0 Guit- ik, @ar
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Table 7 Factor analysis results of 45 batches of Broussonetiae Fructus
s Fi F Fi LdE IS P Fi HF |5 R F Fi Hy
S1 —0.070 0.072 —0.045 28 S16 -0.101 1.225 0.130 20 S31  0.792 -0.751 0.524 14
S2 —0.224 1.422 0.062 24 S17  1.211 0.136 1.024 5 S32  -0.977 0.170 -0.777 34
S3 —0.243 0.283 —0.151 29 S18  0.725 —-0.696 0478 15 S33  —-0.887 0.166 -0.704 33
S4 —0.089 0.891 0.082 23 S19  1.169 —-0.930 0.804 11 S34  -1.350 -0.374 —1.180 42
S5 —0.236 1.382 0.046 25 S20 1.676 —0.218 1.346 1 S35 -1.036 -0.195 —0.890 36
S6 0.061 1.359 0.287 17 S21  0.859 —0.613 0.603 13 S36 —1.588 -1.133 —1.509 44
S7 —0.361 0.602 —0.193 30 S22 1.286 0.154 1.089 4 S37 -1.591 —-1.555 —1.585 45
S8 —0.168 1.442 0.112 21 S23  1.280 —1.242 0.841 10 S38 —1.147 -0.678 —1.065 38
S9 —0.138 1.459 0.140 19 S24  1.184 —0.340 00919 8 S39  -0.666 -0.332 —0.608 32
S10 0.126 2.127 0.474 16 S25  1.320 —0.490 1.005 6 S40 -1.314 -0.427 -1.160 40
S11 —-0.192 2.214 0.227 18 S26 1.229 —0.945 0.851 9 S41 -1.017 -0.236 —0.881 35
S12 —0.176 0.879 0.008 27 S27  1.154 —-0.962 0.786 12 S42  —1.457 —-1.369 —1.442 43
S13 -0.116 1.179 0.109 22 S28  1.624 —0.459 1.262 3 S43  —1.046 -0.178 —0.895 37
S14 —0.149 0.918 0.037 26 S29  1.635 —0.334 1.292 2 S44  —-0.992 —-1.499 —1.080 39
S15 —0.368 0.413 —0.232 31 S30 1.305 —0.792 0.940 7 S45 -1.066 -1.711 -1.178 41
N 3 Logistic [A] 5 7 A 0415221, SR1G 3 ANSELFE A (1)
: si0° . B AR,
9
2 1 P 5=exp(—101.105—0.163 X C % +29.253 X C jomuzz—
1 14577 X C 3321234356 X C s —970.309 X C o+
oS
—_ TR 27.124XC miwat33310X C st 19.120X C s B —
2 3 s
-1 $300519%18 3.943 X C g —314.204 X C s 1+ 1664.998 X Cposs s —
827
-2 sﬁ‘s‘-‘.‘ss‘f;‘”é 17426 X C mspessum—83 440 X C 3 —327.294X C sgrgncs)[ 1+
-3 exp(—101.105-0.163 X C s +29.253X C juasa—14.577X C st
—4 234.356 X C s —970.309 X C spnpn+27.124 X C sysersom 1
10 8 6 4 2 0 2 4 6 8

t[1]
R%{11=0.674 R*2]=0.142  Ellipse:Hotelling’s 72 (95%)

4 45 HHESSFHES OPLS-DA 1557
Fig. 4 OPLS-DA score of 45 batches of Broussonetiae Fructus

351 2 711 6 4 8 9 1012 14 13

1M E: 2-RBE R, 3-73KER: 4 KWK S-RMETEE: 6-
REEMG: 7- D IESELLT: 8-SAL PRI ENI: 9-& RS 10-H]
BN - - BAMER A 13-80K0) 14-FRANE
TERKST o

1-quercetin; 2-luteolin; 3-apigenin; 4-emodin; 5-physcion; 6-liriodendrine;
7-chelerythrine; 8-nitidine chloride; 9-fucosterol; 10-daucosterol; 11-p-

sitosterol; 12-alcohol-soluble extract; 13-total ash; 14-acid-insoluble ash.

5 45 HtHESFIES VIP
Fig. 5 VIP diagram of 45 batches of Broussonetiae Fructus

33310 X C msant19.120 X C supmmun—3.943 X C suim—
314.204 X C s 115+ 1664.998 X Cpossign —17.426 X C smistessiin—
83.440 X C 1y —327.294 X C sormescs)

P a=exp (—344.639—94.136 X C i +90.524 X C onips+
76.188 X C 55— 240.043 X C 1 —79.615X C ssrzon—32.316 X
C wypmt38.116 X C s+ 142.390 X C syemmerm+572.658 X
C s 109.467 X C sy v —41.076 X Cpossisme +57.487 X C m
s — 165720 X C yien 1+ 143.909 X C wornns) / [1+exp
(—344.639—94.136 X C #x+90.524 X C josarse+76.188 X C pese—
240.043 X C susx—79.615X C xuswm—32316 X C et
38.116 X C pimsamt142.390 X C spmmernt572.658 X C s+
109.467 X C sy 11— 41.076 X Cpigns +57.487 X C iz —
165.720 X C w5+ 143.909 X C sopisincss)

P »=exp(173.679—9.534 X C wux+9.832X C suns+
27434 X C 55— 439.189 X C 1 +51.927 X C s —88.469 X
C e —36.950 X C e —2.374 X C spemumsrn— 260.337 X
C i 907.884 X C i 1—272.613 X Cpsi—89.200 X C st
190.388 X C wxes — 17.116 X C serrnen)/[1 +exp(173.679 —
9.534 X C yns+9.832 X C smus+27.434 X C 1r5x—439.189 X
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C juxt51.927X C yanzre—88.469 X C ssason—36.950 X C ymsperms—
2374 X C e —260.337 X C w1+ 907.884 X C yyss s —
272.613 X Cpriim—89.200 X C mssvzan+ 190.388 X C e —
17.116 X C wrresen)]
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FEESEE. B M. B R (U I, g

N, L 70% FHIEEE S HR B 30 min 1R 9 R
TR 25 1%

3.3 HMWMEKEREIEEENTE

KN RE T IR SR, R
FARBHERAT R 360 nm P K ALHH R K
IEAMRIL: KR RIER P EE. R
F i S LD A S AL PR T AT B E 271 nm PR AR )
Wl NAEL I BEOR, ARSI SR MR B-
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nm AME R A . EIEBERBIAHE, RH K
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FHAREAT RS, 45 R R I 25 -0.3% B R V4 T N I B0
AHEE, MR, RBER, FER. RER. KH
FHEE. RSEMOR. (ESRAm S P TR
FEEEEE . BHEE M. BB S B RUR BT,
EEEEE.
34 HZERDH

WIS ot < RV eh ¥ 00 s B L TATI LB
FIEFRFR TS (R EZH) 2020 FERRER, 1E
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RESEFHM R 2. RBER. FRE. KR, K
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