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Feasibility study on quality of Scrophulariae Radix based on chemical
component quantitative difference analysis
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Abstract: Objective To analyze the correlation between the internal chemical components of the medicinal materials and
their regulatory indicators by taking Chinese medicinal material Scrophulariae Radix as the research object, and to explore the
feasibility of rapidly identifying the quality of the medicinal materials through their internal components. Methods
Scrophulariae Radix was used to carry out the identification as directed in Chinese Pharmacopoeia 2020, Scrophulariae
Radix. The equal weight ratio comprehensive scoring method was adopted to rank the quality of Scrophulariae Radix
medicinal material. Chromatographic fingerprint was used to screen common components and complete the principal
component analysis. The relationship between the natural aggregation tendency and the quality of medicinal material was
observed and the experimental hypothesis of “identifying quality by components” was proposed and verified. Results There
were some differences in the quality of Scrophulariae Radix medicinal material from different sources. Equal weight
comprehensive ratio scoring method could effectively characterize the quality of Scrophulariae Radix medicinal material.
There was a certain correlation between the internal chemical components of the medicinal materials and their regulatory
indicators. The verification was valid. Conclusion It is feasible to judge the quality of Scrophulariae Radix medicinal
material based on the difference in the content of the internal ingredients, which can provide new method and reference for the
quality research of Scrophulariae Radix and other Chinese medicinal materials.
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Table 1 Information of Scrophulariae Radix samples

'S FEHE R KW H P o FH i
Cl-1 it ZH T 2017-04 A
C2-1 TN ZEWH 2017-04 A
C3-1 WHL %2 ZE T 2017-04 7S
C4-1 MR ZET 2017-04 Mi4E
C4-2 bENE] ZE Y 2017-04 AR
C5-1 WAL ZET 2017-04 AR
C5-2 bib] ZET 2017-04 MRS
Cs-3 Wt E & Z[E T 2017-04 R
C5-4 TR 1 St TIT S A GAP i 2018-05 A
C5-5 AL R T AR ZETT 2018-05 A
Cé6-1 DY 1] ) A ZET 2017-04 MRS
C6-2 VY e 2 R B ZET 2017-04 MRS
C6-3 VY )1 A ZET 2017-04 MRS
C6-4 V9N E BRI GAP i 2018-05 MRS
C6-5 VO )N E K ) GAP it 2018-05 MR
C6-6 VO )N E K ) GAP it 2018-05 MR
C6-7 RESR=1 GAP H:Hh 2018-05 AR
C7-1 i S AR ZE 1% 2018-05 A
C5-6 i W 4%-F & K 2019-03 Mit4E
C5-7 i W 4%-F & K 2019-03 Mit4E
C5-8 i W 4%-F & K 2019-03 Mit4E
C5-9 i W 4%-F & K 2019-03 Mit4E
C5-10 Bl W 251 5 K1 2019-03 A
C5-11 Bl W 251 5 K1 2019-03 A
C5-12 Bl W 251 5 K1 2019-03 A
C5-13 Bl W 251 5 K1 2019-03 A
C5-14 3B W 4%-F & K 2019-03 Mi4E
C3-2 WL W 4%-F & K 2019-03 Mi4E
C4-3 TR W 4%-F & K 2019-03 Mi4E
C7-2 bifEa) W 4%-F & K 2019-03 Mit4E
C5-15 Wb g B R PP JUIM R 2 7] 2019-05 ISF4E
C5-16 WA U PN 2t 2 JUMIBEZ A H] 2019-05 ISR
C5-17 biiil | L 2= 0 JUMBEE 25 A 7] 2019-05 ISIE4E
C5-18 WAk BRI 2 FJUMNIBER 25 A 7] 2019-05 I rAE
C5-19 T Ve L A JUIME R 2 7] 2019-05 ISF 4
C5-20 WAL Vg BAS) SR JUIME R 2 7] 2019-05 ISF 4
C6-8 R I IX SR JUIME R 2 7] 2019-05 ISF
C6-9 BHRRERILS JUIME R 2 7] 2019-05 ISF
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Fig.1 HPLC of sample (A) and mixed reference substance
B)
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Table 2 Results of moisture, ash, acid insoluble ash, water-soluble extracts, and total content of test sets (n = 3)

45 K% — BHWIY% SIRG3 % FEANAE IR 53 1% M /% mE AR /% RUE/%
Cl-1 9.66 71.87 3.63 0.33 0.68 0.24 0.92
C2-1 13.66 76.31 4.28 1.51 0.57 0.32 0.89
C3-1 11.59 65.24 5.76" 227% 0.82 0.48 1.30
C4-1 12.80 70.19 527" 2.56" 0.38 0.13 0.50
C4-2 12.28 71.64 3.22 0.43 0.24 0.31 0.55
C5-1 10.19 72.90 3.66 0.39 0.42 0.07 0.50
C5-2 13.10 67.95 3.63 0.46 0.59 0.09 0.68
C5-3 10.65 67.06 6.27" 2.78% 1.00 0.40 1.40
C5-4 15.52 65.15 4.42 1.19 0.11 0.09 0.20"
C5-5 13.24 61.08 4.77 1.52 0.54 0.30 0.84
C6-1 14.70 65.81 3.89 0.83 0.28 0.52 0.80
C6-2 18.97* 66.36 5.13% 0.85 0.16 0.15 0.32"
C6-3 13.16 71.47 4.24 1.41 0.50 0.22 0.72
C6-4 11.96 72.15 3.44 0.76 0.91 0.22 1.13
C6-5 13.96 70.85 4.90 1.53 0.20 0.12 0.32"
C6-6 11.11 73.05 4.18 1.31 0.86 0.19 1.05
C6-7 12.48 66.70 439 1.09 0.88 0.29 1.17
C7-1 13.21 67.94 4.22 131 0.72 0.43 1.14
C5-6 12.62 83.23 3.51 1.07 0.79 0.14 0.92
C5-7 11.90 74.24 3.54 0.64 0.54 0.06 0.60
C5-8 11.83 79.86 3.20 0.45 0.43 0.07 0.50
C5-9 12.52 78.24 3.57 0.85 0.39 0.16 0.55
C5-10 12.40 83.06 3.38 1.05 0.78 0.15 0.93
C5-11 11.43 70.48 5.07* 1.24 0.57 0.13 0.70
C5-12 13.03 76.59 3.72 0.86 0.63 0.12 0.75
C5-13 13.12 83.52 3.97 1.54 0.82 0.18 1.00
C5-14 12.49 77.88 3.47 0.62 0.43 0.14 0.56
C3-2 10.28 78.84 3.69 0.57 0.52 0.11 0.63
C4-3 13.17 70.80 3.97 0.99 0.09 0.11 0.20"
C7-2 11.56 74.18 4.80 1.36 0.46 0.11 0.57

BELRGEHFRGEMEEZ R, “RRAFEHRIE, TH

The total content refers to the sum of harpagide and harpagoside; “Refers to non-compliance, same as below
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Table 3 Results of comprehensive weight score
i _ b — wam 4
Ko jeduiky RIKSY A I 5 M
Cl-1 0.33 0.24 0.28 1.22 0.41 2.47 1
C5-1 0.31 0.24 0.27 1.02 0.22 2.07 2
C4-2 0.26 0.24 0.31 0.94 0.24 1.99 3
C5-8 0.27 0.27 0.31 0.89 0.22 1.97 4
C5-2 0.24 0.23 0.28 0.86 0.30 1.91 5
C3-2 0.31 0.26 0.27 0.70 0.28 1.83 6
C6-4 0.27 0.24 0.29 0.53 0.50 1.83 7
C5-7 0.27 0.25 0.28 0.63 0.27 1.70 8
C5-14 0.26 0.26 0.29 0.65 0.25 1.70 9
C5-10 0.26 0.28 0.30 0.38 0.41 1.63 10
C5-6 0.25 0.28 0.29 0.37 0.41 1.60 11
Co6-7 0.26 0.22 0.23 0.37 0.52 1.59 12
C5-12 0.25 0.26 0.27 0.47 0.33 1.57 13
Co6-6 0.29 0.24 0.24 0.31 0.47 1.54 14
Co6-1 0.22 0.22 0.26 0.48 0.36 1.53 15
C7-1 0.24 0.23 0.24 0.30 0.51 1.52 16
C5-9 0.26 0.26 0.28 0.47 0.24 1.51 17
C5-13 0.24 0.28 0.25 0.26 0.44 1.48 18
C5-3 0.30 0.22 0.16 0.14 0.62 1.45 19"
C3-1 0.28 0.22 0.17 0.18 0.58 1.42 20"
C2-1 0.23 0.25 0.23 0.26 0.40 1.38 21
Cs5-11 0.28 0.23 0.20 0.32 0.31 1.35 22"
C6-3 0.24 0.24 0.24 0.28 0.32 1.32 23
C5-5 0.24 0.20 0.21 0.26 0.38 1.29 24
C7-2 0.28 0.25 0.21 0.29 0.25 1.28 25
C4-3 0.24 0.24 0.25 0.40 0.09 1.22 26"
C6-2 0.17 0.22 0.19 0.47 0.14 1.20 27"
C5-4 0.21 0.22 0.23 0.33 0.09 1.07 28"
C6-5 0.23 0.24 0.20 0.26 0.14 1.07 29"
C4-1 0.25 0.23 0.19 0.16 0.22 1.05 30"
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Fig. 2

Box plot results of test sets, moisture (A), water-soluble extracts (B), total ash (C), acid insoluble ash (D), and total content (E)
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Fig. 3 Stacked pie chart of test samples
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Table 4 Results of different parts of Scrophulariae Radix

B SRS % TS TNEIRGY 1%
FE-1 4.06 1.28
B -2 425 1.49
KiE-1 2.94 0.06
KiE-2 2.74 0.01
R EB-7K e 3.35 0.63
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Fig. 4 Heat map of test samples
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Fig. 5 HPLC of control fingerprint
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Fig. 6 Fingerprint of Scrophulariae Radix and its control
fingerprint (R)
x5 LSHMANESER

Table S Fingerprint similarity of Scrophulariae Radix

G5 AEME | my AEBUE s AEALASE
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C3-2 0946 | C5-7 0.887 C6-3 0.963
C4-1 0959 | C5-8 0.893 C6-4 0.946
C4-2 0954 | C5-9 0.990 C6-5 0.842
C4-3  0.953 C5-10 0.983 C6-6 0.894
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Fig. 7 Score scatter plot of Scrophulariae Radix
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Fig. 8 Column loading plots of common peaks
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Fig. 11 UPLC chromatogram of cortex (A), wood (B), and
control solution (C) of Scrophulariae Radix
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Fig. 10 Correlation analysis between total score and single score
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Fig. 12 PCA of Curcuma Longa Radix (A), Scrophulariae slices (B), Scutellaria Baicalensis (C), and Astragali Radix (D)
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Table 6 Determination of intrinsic indexes and score of prediction sets (n = 2)
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