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Abstract: Objective To establish UPLC fingerprint of Scrophulariae Radix and comprehensively evaluate quality of Scrophulariae
Radix by chemometric analyses. Methods UPLC fingerprint of Scrophulariae Radix was constructed. Cluster analysis (CA), principal
component analysis (PCA), orthogonal partial least squares-discriminant analysis (OPLS-DA) and receiver operating characteristic
(ROC) curves were applied to evaluate the quality of Scrophulariae Radix. Results The UPLC fingerprint method for Scrophulariae
Radix met the requirements of methodological validation. Results of CA and PCA were similar, whereas PCA displayed stronger
geographical characteristics. OPLS-DA effectively distinguished samples from Enshi and Yichang area, and four differential
components including harpagoside and angoroside C were screened out. ROC analysis indicated that the OPLS-DA model possessed
strong classification ability for origins. Conclusion UPLC fingerprint of Scrophulariae Radix combined with chemometric analyses
can comprehensively evaluate Scrophulariae Radix, providing a reference for quality analysis of Scrophulariae Radix.
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Table 1 Origin information of Scrophulariae Radix
P FEHE G5 FEHE

S1 RiMERBEECOM |S14 HEW HERKIE
S2 BHMNERBEECOE | S15 HE W HERATKIE
S3 RN B it 2 S16 ‘B BTl AU LSRR
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S9 RN EARBRGEIE | S22 7AW HERATKIE
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Peak 5-harpagide, peak 8-verbascoside, peak 9-angoroside C, peak 10-
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Bl 1 Z% UPLC ey EEMX Rig s &g
Fig. 1 UPLC fingerprints of Scrophulariae Radix and its

reference fingerprint

*2 ZE UPLC i EIERIESR
Table 2 Similarity evaluation results of Scrophulariae
Radix UPLC fingerprints

i HAABLEE %5 HAEAE
S1 0.974 S14 0.989
S2 0.998 S15 0.978
S3 0.972 S16 0.972
S4 0.986 S17 0.983
S5 0.993 S18 0.941
S6 0.994 S19 0.991
S7 0.988 S20 0.987
S8 0.994 S21 0.998
S9 0.975 S22 0.970
S10 0.994 S23 0.981
S11 0.988 S24 0.972
S12 0.989 S25 0.994
S13 0.980 S26 0.975
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Fig. 2 Results of CA of Scrophulariae Radix
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5 H AR A RIEAH DG SRS (PCS) fifhE T 5
TR 8.01%, EREEERATIE 7. 11 HIHRIE
R B HAam B LI 3. [FBSBL PC1. PC2,
PC3 RIS BATELH T 26 #XSFEATINFF K
(B 3). d55REMW, ERD IR AR RS
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Table 3 Loading values of PCA

D% PC1 PC2 PC3 PC4 PC5
I 1 0.124 -0.075 0.596 0.209 -0.216
g 2 -0.387 -0.152 0.113 0.165 —0.289
U 3 0.418 0.146 0.140 0.025 0.190
i 4 0.456 -0.038 0.110 0.060 -0.241
L 0.144 0.400 0.119 0.449 0.080
I 6 0.467 0.067 0.030 0.059 -0.041
g 7 0.054 -0.267 -0.262 0.422 0.587
I 0.332 -0.114 -0.081 -0.334 0.256
LHEIET C -0.085 0.400 0.112 -0.505 0.249
e A 0.040 0.371 -0.439 -0.102 -0.245
i 11 -0.238 0.023 0.495 -0.115 0.457
i 12 -0.174 0.397 -0.165 0.387 0.157
I 13 0.072 -0.494 -0.180 -0.039 0.044
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Fig.3 PCA biplot
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Fig. 6 OPLS-DA model permutation test diagram
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