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Evaluation of the Connotation of Grades and Specifications of Scutellaria barbata Based on the Grey Relational Degree Method

LU Li', ZHANG Hong-kun'?  HUANG Yu-yao' et al (1. Bozhou Hugiao Pharmaceutical Co. , Ltd. , Bozhou, Anhui 236800;2. Si-
chuan Haoyun Pharmaceutical Co. , Lid. , Guangyuan, Sichuan 628017)

Abstract [ Objective] To study the quality of effective components in Scutellaria barbata from different producing areas and different grades,
and to comprehensively evaluate the connotation of grade specification of Scutellaria barbata in combination with the grey correlation method for
the first time. [ Method ] The scutellarin content in Scutellaria barbata samples of different grades from different producing areas was determined
by high performance liquid chromatography, and the content of total flavonoids was determined by UV-vis spectrophotometry. At the same
time, the content of water-soluble extract, alcohol soluble extract and leaf proportion were used as evaluation indicators , the correlation between
grades and active ingredients was analyzed by correlation, and the connotation of grades and specifications of Scutellaria barbata was compre-
hensively evaluated in combination with the grey correlation method. [ Result] Leaf proportion, water-soluble and alcohol-soluble extracts,
scutellarin and total flavonoids were positively correlated with grade (P<0.05), while total ash was significantly negatively correlated with
grade (P<0.01), further indicating that the higher the level, the better the quality. The relative correlation degree of first-class Scutellaria
barbata was 0.417-0. 710 except for Anhui A-1, which was 0. 366. The relative correlation degree of unified goods was 0.300-0. 386 except
that the relative correlation degree of base A-2 and Hunan A-2 was above 0. 40. The relative correlation degree of the first-class Scutellaria bar-
bata of the same origin was higher than that of the standard products, and the overall quality of the first-class Scutellaria barbata was better
than that of the standard products, indicating that the higher the level, the better the internal quality. [ Conclusion] For the first time, a model
for evaluating the grade specification quality of Scutellaria barbata was established, which explained the connotation that the higher the grade of
Scutellaria barbata was, the better the quality was, and provided a new method for the evaluation of the grade connotation of Scutellaria
barbata.
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Table 1 Measurement results of various indicators of different grades of samples of Scutellaria barbata P %
B o Rt ppesy KRR IR g i 547
Sample Grade Leaf proportion Total ash Water-soluble Aleohol soluble Scutellarin Total flavonoids

extract extract

FEHh A—1 Base A-1 — & 23.3 6.0 28.3 28.1 0.95 3.75
JEdh B-1 Base B-1 — & 22.3 6.2 26.2 27.8 1. 11 3.57
FEHh C-1 Base C-1 — 4 25.7 6.1 28.8 29.0 1.03 3.78
JEh D—-1 Base D-1 — 4 25.8 6.1 27.9 29.3 1.13 3.81
JH E-1 Base E-1 —% 26.2 6.3 27.9 29.2 0.99 3.63
LA A=1 Anhui A-1 —& 17.2 6.4 20. 1 20.8 0.51 1.95
4% B-1 Anhui B-1 —& 22.2 8.0 29.6 19.8 0.49 1.90
HM A=1 Guizhou A-1 —& 25.6 7.8 22.2 22.1 0.47 1.98
HeM B=1 Guizhou B-1 —% 19.2 8.0 22.8 22.3 0.50 1.88
HtJH C—=1 Guizhou C-1 —4 22.9 8.1 22.7 23.6 0.42 1.86
it A—1 Hubei A-1 —4 19.5 6.2 25.8 27.1 0.52 2.23
54t B—1 Hubei B-1 —4 18.3 6.3 27.1 28.3 0.54 2.28
it C—1 Hubei C-1 —4 17.2 6.3 26.3 27.2 0.51 2.30
PuJil A=1 Sichuan A-1 —4 19.7 6.0 23.5 26.2 0.55 2.32
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Sample Grade Leaf proportion Total ash e;(lracl ’ extract Scutellarin Total flavonoids
puJi] B=1 Sichuan B-1 —% 22.7 6.1 24.6 25.6 0.43 2.21
puJij C=1 Sichuan C-1 —% 16.2 6.2 24.9 25.8 0.52 2.26
1175 A—1 Shandong A-1 —& 23.1 6.6 22.4 23.5 0.42 1.87
1175 B—1 Shandong B-1 —& 18.4 6.4 22.7 24.2 0.51 1.85
1175 C—1 Shandong C-1 —% 23.7 6.5 22.2 23.9 0.52 1.88
17 A—=1 Hunan A-1 —& 22.7 6.3 28.5 31.0 0.48 2.79
%7 B~1 Hunan B-1 —& 23.8 6.1 30.4 32.1 0.42 2.84
#F§ C—1 Hunan C-1 — 24.6 6.1 28.8 31.3 0.46 2.92
7 A-1 Henan A-1 —& 17.5 6.2 21.8 23.3 0.48 2.26
717 B—1 Henan B-1 —% 18.7 6.1 19.2 21.3 0.42 2.30
i C—1 Henan C-1 —% 19.8 6.4 24.6 26.6 0.63 2.84
P21 Mean 21.5 6.5 25.2 26.0 0.60 2.53
FHh A-2 Base A-2 g% 20.0 6.6 26.0 26.3 0.93 3.20
FHh B2 Base B-2 g% 19.4 6.6 26.3 26.8 0.97 3.14
FEHh C-2 Base C-2 g% 26.5 6.6 26.2 26.5 1.01 3.30
FEH D-2 Base D-2 g% 19.5 6.5 25.7 26.6 0.98 3.33
M E-2 Base E-2 gt 24.4 6.6 25.6 26.1 1.00 3.22
L A-2 Anhui A-2 g% 19.6 6.7 18.6 19.2 0.37 1.76
8 B=2 Anhui B-2 g% 20.0 8.5 17.9 18.3 0.38 1.73
SM A=2 Guizhou A-2 g% 22.3 8.0 20.2 20.6 0.30 1.67
M B-2 Guizhou B-2 4% 21.9 8.1 20.4 20.9 0.34 1.58
M C-2 Guizhou C-2 Gi4% 26.8 8.3 19.8 20.6 0.29 1.57
i1t A2 Hubei A-2 Gi4% 13.4 6.5 22.2 24.6 0.35 1.93
5t B—2 Hubei B-2 Gi4% 14.1 6.6 22.6 24.6 0.36 1.93
4t C~2 Hubei C-2 Gitt 13.9 6.7 23.4 24.7 0.35 1.92
puJil A=2 Sichuan A-2 g% 17.2 6.5 20.9 23.0 0.44 2.02
pu)il B-2 Sichuan B-2 g% 18.1 6.6 21.2 23.1 0.41 1.98
puJil C-2 Sichuan C-2 Gt 15.4 6.5 21.4 22.9 0.41 1.95
1175 A-2 Shandong A2 4i4% 19.8 7.0 19.7 21.7 0.37 1.46
11175 B-2 Shandong B-2 #gite 20.9 6.8 20.4 21.9 0.35 1.45
1175 C-2 Shandong C-2 g% 18.6 7.0 19.6 21.7 0.35 1.45
9174 A-2 Hunan A-2 g% 17.6 6.7 26.8 29.8 0.30 2.44
#7 B-2 Hunan B-2 g% 19.2 6.5 27.2 29.9 0.29 2.52
7 C-2 Hunan C-2 g% 21.4 6.6 26.9 29.7 0.32 2.51
77 A-2 Henan A-2 g% 12.6 6.7 19.9 21.1 0.35 1.81
1R B-2 Henan B-2 g% 16.2 6.5 17.4 19.0 0.30 1.82
1R C—2 Henan C-2 g% 11.3 6.9 21.8 24.5 0. 60 2.44
SF-¥4{E Mean 18.8 6.9 22.3 23.8 0.48 2.17
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Table 2 Normal distribution and correlation analysis results
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Index . Skewness Kurtosis Skewness  Kurtosis conforms . . ficance
of valid standard standard correlation  correlation
7-score 7-score to normal - - ('double
samples error error R coefficient  coefficient .
distribution tailed)
-5 1Y Leaf proportion 50 -0. 208 0.337 -0.418 0. 662 -0.617 -0.631 = 0.353 — 0.012
JAUKSY Total ash 50 1.449 0.337 1.041 0. 662 4.305 1.572 & — -0.595 0. 000
KR Y 50 0.075 0.337 -1.078 0. 662 0.221 -1.628 & 0.422 — 0. 002
Water-soluble extract
B iR 50 0. 137 0.337 -0. 858 0. 662 0. 407 -1.296 = 0.316 — 0.025
Alcohol soluble extract
B AT Scutellarin 50 1.227 0.337 0. 109 0. 662 3.644 0. 165 = — 0. 506 0. 000
JEVFETR Total flavonoids 50 0. 802 0.337 -0.435 0. 662 2.381 -0. 657 o~ — 0.301 0.034
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Table 3 Normalization processing of original data
FEf i TR ) BRI Lig el ST
Sample Leaf proportion Water-soluble extract ~ Alcohol soluble extract Scutellarin Total flavonoids
e A—1 Base A-1 1. 198 1.234 1. 158 1.951 1. 693
2 A=1 Anhui A-1 0. 885 0.877 0. 857 1.047 0. 880
St A—1 Guizhou A-1 1.317 0. 968 0.910 0. 965 0. 8%
WIHt A—1 Hubei A-1 1.003 1.125 1.116 1.068 1.007
PuJil A-1 Sichuan A-1 1.013 1.025 1.079 1. 130 1.047
1175 A—-1 Shandong A-1 1.188 0.977 0. 968 0. 863 0. 844
iR A—1 Hunan A-1 1.167 1.243 1.277 0. 986 1. 260
1§ A-1 Henan A-1 0. 900 0.951 0. 960 0. 986 1.020
e A-2 Base A-2 1.029 1.134 1. 083 1.910 1.445
L A-2 Anhui A-2 1. 008 0. 811 0.791 0. 760 0.795
M A=2 Guizhou A-2 1. 147 0. 881 0.849 0.616 0.754
i1t A2 Hubei A-2 0. 689 0.968 1.013 0.719 0. 871
PuJi] A-2 Sichuan A-2 0. 885 0.911 0.947 0.904 0.912
1175 A-2 Shandong A-2 1.018 0. 859 0.8%4 0. 760 0. 659
iH5 A—2 Hunan A-2 0. 905 1.169 1.228 0.616 1.102
7 H§ A-2 Henan A-2 0. 648 0. 868 0. 869 0.719 0.817
il s ]l 1.317 1.243 1.277 1.951 1.693
Optimal reference sequence
mZESH TSI 0. 648 0.811 0.791 0.616 0. 659
Worst reference sequence
x4 FMBTFIENFRASEFINXBRKRAB S KEKE
Table 4 Correlation coefficient and degree of evaluation unit sequence relative to the optimal reference sequence
FeH R &L Correlation coefficient -
Leaf proportion extract extract Scutellarin Total flavonoids degree
FEH A—1 Base A-1 0.739 0. 961 0. 670 1. 000 1. 000 0.874
LA A=1 Anhui A-1 0. 436 0.371 0. 366 0.425 0.389 0.397
HM A=1 Guizhou A-1 1. 000 0. 440 0.399 0.404 0.393 0.527
it A=1 Hubei A-1 0.516 0. 647 0. 602 0.430 0. 430 0.525
puJi A-1 Sichuan A-1 0.524 0.497 0.551 0.448 0. 445 0. 493
1% A-1 Shandong A-1 0.722 0. 448 0. 440 0.380 0.379 0. 474
H# A—1 Hunan A-1 0.691 1. 000 1.000 0.409 0. 544 0.729
R A—1 Henan A-1 0. 445 0.425 0. 434 0.409 0. 435 0.429
JEih A-2 Base A-2 0.537 0. 664 0.557 0.942 0. 676 0. 675
4 A=2 Anhui A-2 0.520 0.333 0.333 0.359 0. 365 0.382
St A=2 Guizhou A-2 0. 663 0.374 0.362 0.333 0. 355 0.417
4t A-2 Hubei A-2 0.348 0. 440 0. 480 0.351 0. 386 0. 401
puJi] A-2 Sichuan A-2 0. 436 0.39%4 0. 424 0.389 0.398 0. 409
1% A-2 Shandong A-2 0.528 0. 360 0.388 0.359 0.333 0.39%4
175 A—2 Hunan A-2 0. 448 0.744 0. 831 0.333 0. 466 0. 565
J[F§ A-2 Henan A-2 0.333 0. 365 0.373 0.351 0.371 0.359
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Table 5 Correlation coefficient and degree of evaluation unit sequence relative to the worst reference sequence

v KHKZ L Correlation coefficient S

ﬁ,‘;;‘,lc it KAHER Y R PERL HFEOF T SHT Correlation
Leaf proportion Water-soluble extract Alcohol soluble extract Scutellarin Total flavonoids degree
Jih A—1 Base A-1 0.378 0.338 0.399 0.333 0.333 0. 356
L A—1 Anhui A-1 0. 586 0.767 0.787 0. 607 0.700 0. 689
M A=1 Guizhou A-1 0.333 0.579 0.670 0. 657 0. 688 0.585
#dt A—1 Hubei A-1 0. 485 0. 407 0.428 0. 596 0. 598 0.503
PuJil A-1 Sichuan A-1 0.478 0.503 0.457 0. 565 0.571 0.515
1175 A—1 Shandong A-1 0.382 0. 566 0.578 0.730 0.736 0.599
Fd A—1 Hunan A-1 0.392 0.333 0.333 0. 644 0. 463 0.433
g A—1 Henan A-1 0.570 0. 607 0.590 0. 644 0.589 0. 600
Jeih A-2 Base A-2 0. 468 0. 401 0. 454 0.340 0.397 0.412
L A-2 Anhui A-2 0. 481 1. 000 1. 000 0.823 0.792 0.819
St M A-2 Guizhou A-2 0. 401 0.756 0. 808 1. 000 0. 845 0.762
14t A-2 Hubei A-2 0. 890 0.579 0.522 0. 867 0.709 0.713
py)i] A-2 Sichuan A-2 0. 586 0. 683 0. 608 0. 699 0.672 0. 649
1% A-2 Shandong A-2 0.474 0. 818 0.702 0.823 1.000 0.764
IFd A—2 Hunan A-2 0. 565 0.376 0.358 1. 000 0.539 0.568
V5 A—2 Henan A-2 1. 000 0.792 0. 756 0. 867 0. 766 0. 836
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Table 6 Ranking of relative correlation degree of samples from differ-

ent origins and grades of Scutellaria barbata

AFX IR i
R EH Relative HE#
Sample Grade correlation Ranking
degree

JEHh A-1 Base A-1 — 0.710 1
1 A-1 Anhui A-1 —4 0. 366 11
St A=1 Guizhou A-1 —& 0.474 7
it A=1 Hubei A-1 —% 0.511 4
paJil A-1 Sichuan A-1 A 0.489 6
1% A-1 Shandong A-1 —& 0.442 8
iFd A—1 Hunan A-1 G 0.627 2
Ji/E§ A—1 Henan A-1 — 0.417 9
S A-2 Base A-2 B 0.621 3
4 A=2 Anhui A-2 i 0.318 15
M A-2 Guizhou A-2 £ 0.354 13
i1t A2 Hubei A-2 iR 0. 360 12
PUJil A-2 Sichuan A-2 i 0. 386 10
1% A-2 Shandong A-2 ESie 0. 340 14
Fd A—2 Hunan A-2 5ite 0.499 5
Ji[E A-2 Henan A-2 “git% 0. 300 16
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