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Correlations between appearance traits and internal quality of Scutellariae Radix
in different harvest periods based on theory of “quality evaluation through
morphological identification”

HUANG Jianping, XIA Zebing, JING Yajiang, WANG Qilong, ZOU Yuanrong, PENG Liang, ZHANG Gang,
GAO Jing, WANG Hongyan, YAN Yonggang
Key Laboratory of “Qin Medicine” Research and Development, Shaanxi Qinling Engineering Research Center for Application
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Abstract: Objective In order to explore the correlation between the appearance traits and inner compositions content of Huangqin
(Scutellariae Radix), and provide a theoretical basis for the “quality evaluation through morphological identification”. Methods The
appearance traits (herb powder color, root length, and root thickness) of Scutellariae Radix were determined by spectrophotometric
colorimeter and vernier caliper, and high performance liquid chromatography was used to determine the contents of 12 flavonoids
(scutellarin, scutellarein, baicalin, luteolin, chrysin-7-O-glucuronide, wogonoside, apigenin, norwogonin, baicalein, wogonin, chrysin,
oroxylin A). Pearson correlation analysis and linear regression were used to analyze the relationship between appearance traits and
active ingredient content of Scutellariae Radix, and principal component analysis was used to analyze “the appearance trait indexes-
ingredient content-output”. Results The appearance traits of Scutellariae Radix were correlated with the content of active
components, but there was no significant regression relationship. The brighter, yellower the color was, the higher the content of
flavonoid glycosides was. The darker the color was, longer thicker the root was, the higher the content of flavonoid aglycones was.
More suitable harvest time of Scutellariae Radix in Chunhua area of Shaanxi Province was before and after the “Hanlu” solar term.
Conclusion The color of Scutellariae Radix is a concrete manifestation of its intrinsic quality, and appearance traits can be used as a

means to quickly evaluate the quality of Scutellariae Radix to a certain extent, and to provide a theoretical basis for the “quality
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evaluation through morphological identification” of Scutellariae Radix, so as to guide the harvesting of Scutellariae Radix and the

identification of the advantages and disadvantages of medicinal materials.

Key words: Scutellariae Radix; assessing quality by distinguishing features of TCMM; appearance traits; internal quality; harvesting
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Table 1 Samples of Scutellariae Radix at different

harvesting periods
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1-scutellarin; 2-scutellarein; 3-baicalin; 4-luteolin; 5-chrysin-7-O-
glucoronide; 6-wogonoside; 7-apigenin; 8-norwogonin; 9-baicalein;
10-wogonin; 11-chrysin; 12-oroxylin A.
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Fig.1 HPLC prints of mixed reference substances (A) and
sample (B)
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Table 2 Linear relationship of 12 chemical components

A Loy LR R? LR /ug
il @ou i Y=1061.8 X+6.641 0.999 1 0.013~0.134
HHER Y=7514.6 X+0.598 3 0.999 9 0.003~0.029
B Y=3091.1 X+33.838 0.999 5 0.816~8.160
REBEZR Y=2160.2 X—2.067 8 0.999 9 0.015~0.151
1 5 -7-O- % & Hl R R Y Y=2992.5 X—52.691 0.999 8 0.035~0.349
WHEHH Y=2461 X+478.2 0.999 8 0.353~3.527
R Y=3 609 X—91.693 0.999 1 0.029~0.286
ZHRMEE R Y=8316.7X—83.3 0.999 8 0.012~0.125
HER Y=5070.3 X—35.811 0.999 6 0.064~0.644
WHEH R Y=6138.6 X—6.733 0.999 5 0.011~0.115
EE7FN Y=5059.4 X+8.676 0.999 9 0.011~0.109
TE4E A Y=6675.5X—5.696 1 0.999 3 0.006~0.062
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3 HSEXERUEER (XES,n=3)
Table 3 Results of sample related index determination (X1 S, n =3)

B 5 Koy HIRGy BEE IR Y PrFH/% 725/ (kg-hm %)
S1-4 10.75+0.01 2.19£0.02 50.01£0.50 33.37£1.07 4242.75
S2-4 8.841+0.09 3.2710.04 56.2110.62 35.05£2.09 585945
01-4 8.55+0.09 3.20£0.04 51.95+2.68 38.5716.63 6305.10
02-4 8.5710.11 2.9810.02 53.86+1.57 39.67+£2.97 6 875.25
03-4 8.641+0.15 4.27£0.03 5131+1.24 37.05+3.45 6 145.20
NI1-4 7.62£0.19 4.15+0.01 50.22+2.65 36.461£2.66 5415.00
N2-4 7.75£0.17 3.34£0.03 48.27+1.76 36.261+4.62 5734.95
N3-4 8.631+0.12 3.33£0.06 52.82+2.54 34.3614.10 5726.70

£ 4 TERBARZSHHIIRIER (Xx£5,n=6)
Table 4 Appearance traits of samples of Scutellariae Radix at different harvesting periods (X+s,n=6)

ERTE TR WE/em  HUEEA/mm AR E S/ mm - *—%M*ﬁj{%ﬁé*
L a b AE
S1-4 25354+1.82 20.151+4.26 10.821+3.42 2226+0.05 4.331+0.01 28.3940.04 36.3310.02
S2-4 32.15+2.18 20.841+4.44 11.32+1.39 23494+042 3.90+0.12 289440.17 37.51%0.36
0O1-4 41.194+4.27 26.58+4.85 11.66+3.32 24611036 3.59+0.11 289140.05 38.13%+0.19
02-4 35.90+6.14 31.07£3.96 13.94£3.86 21.78%£0.02 4.45+0.02 24.82+0.04 33.31%0.04
03-4 29.97+4.58 28.08t4.12 13.53£3.33 21.90£0.05 4.71+0.05 26.18%0.19 34.46=%0.17
NI1-4 29.76£3.24 23.43£3.15 13.67x2.75 24.66+0.01 3.87+0.02 26.60£0.02 36.48+0.01
N2-4 29.62+3.25 22.77%6.85 13.641£2.92 24.07%£0.26 4.38+0.03 28.53%0.07 37.58+0.11
N3-4 30.24£2.27 20.83£1.36 12.35+£2.79 23.84+0.21 4.15+0.05 27.71x0.17 36.79%0.23

2 TERBEARESHRE

Fig. 2 Scutellariae Radix powder at different harvesting

periods
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Table 5 Changes of mass fraction of 12 chemical components in Scutellariae Radix at different harvesting periods

Ji 7 B (mg-g )

%ix
S1-4 S2-4 O1-4 02-4 03-4 Ni-4 N2-4 N3-4
il @ou i 3.338 2.742 1.862 1.385 4.654 2.371 4.598 2.546
WA 154.054 168.050 168.513 133.848 162.347 181222 177.885 158.713
1 - 7-O- %1 & M R R Y 5.749 5.985 5.386 6.022 4.457 8.279 7.971 6.931
WHEHH 41.047 53454 45439 32578 48456 55867  50.662  42.606
HHER 0.380 0.278 0.366 0.632 0.546 0.765 0.417 0.269
REBEZR 1.635 1.901 1.697 2.869 1.081 3.026 2.391 1.825
FrEHR 1.416 1.408 1.472 2223 1.648 1.859 1.549 1353
ZHRMEE R 0.526 0.548 0.553 0.786 0.641 0.635 0.564 0.549
HER 4312 4.040 5196  16.521 6.087  10.945 3.938 2.934
WHH R 1.733 1.685 1.482 3.641 2.064 3.128 1.589 1.076
TRHKE A 0.674 0.822 0.463 1.488 0.746 1.685 0.691 0.435
SE7E 1.044 0.813 0.523 0.771 0.784 1.560 0.838 0.805
R R 204.189 230231 221200 173.834 219.914 247.740 241.116 210.797
KR 7T 11.721 11497  11.753 28930  13.598  23.602  11.976 9.246
iy s 215909 241728 232953 202.764 233.512 271.342  253.093  220.043
T —. HIXE BAHMK, 5L b AE RIEM%; T248% A,
1 1 e o L ES NN NS S N N
il ﬂﬁg o LA E, BER AR SR, R
P p ,%:ég e 7. REER. BEECRIEMX, 517, b°. AE
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1 e L sx LR F 68, HREV, 12 TR EY. M
2 g N9 TOMAE B T SR B A IE 97.5%. 75.4%.
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Fig. 3 Cluster heat map of Pearson correlation analysis of

Scutellariae Radix at different harvesting periods
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1k 93.34%, FEARERBURMGER, S ERS R



FE B 202458 B55% B 108 Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 10 * 3493 -

*6 BENERWHAFREMEEFEELCE

Table 6 Linear regression model summary of Scutellariae Radix at different harvesting periods

L% r P WH 2 FriEAs v 1R 2
TR 0.987 0.975 0.823 0.501 38
TRER 0.868 0.754 —-0.722 0.230 88
RS 0.974 0.950 0.647 8.864 49
RBEER 0.953 0.909 0.360 0.527 67
¥ 3 -7-O-H 4 BEA TR 0.994 0.988 0.914 0.380 35
WA 0.986 0.972 0.801 3.354 88
NE3 0.940 0.884 0.188 0.265 03
EHPEER 0.989 0.978 0.848 0.033 56
AR 0.954 0.909 0.365 3.708 47
WHEEHR 0.910 0.829 -0.200 0.963 38
H## 0.957 0.916 0.414 0.232 92
TEHKE A 0.922 0.849 -0.055 0.473 56
SRS 0.977 0.955 0.682 13.101 09
SR E o 0.938 0.880 0.160 6.435 46
HEE 0.941 0.885 0.195 19.536 55

®71 ASTEREEARRGESH

Table 7 Analysis of variance of Scutellariae Radix at different harvesting periods

R4 WA SFA By F P | B AR PR ¥ F P
[ EH  0.163 0.027 0.511 0.789 |8 %4 EIE 9.690 1.615 6.424 0.293
2 0.053 0.053 B2 0.251 0.251

Mk 0217 it 9.941

WAL | 137.92 22.9871.671 0.531 [# 44 B 1479.530 246.588 3.138 0.407
7 13.753 13.753 B2 78.579  78.579
Ml 151.673 it 1558.110

KRB EH 2768 0.461 1.657 0.533 |98 =-7-0-F A pReIRE  [Fl9 11.658 1.943 13.431 0.206
Rz 0278 0278 B2 0.145 0.145
Ml 3.047 Bt 11.803

FEE EH  0.535 0.089 1.270 0.591 [J3 B %4 EE 385377 64229 5.707 0.31
Fh 2 0.07 0.070 B2 11255  11.255
Mk 0.605 it 396.632

SHEWHERE E\IF 0.051 0.008 7.501 0.272 |2 B EHE G 3600.822 600.137 3.497 0.388
7 0.001 0.001 7= 171.639 171.639
it 0.052 it 3772.46

W [)H  4.484 0.747 0.805 0.692 | #H{H ¢ =5 303.747  50.625 1.222 0.599
2 0928 0.928 B 2s 41415 41415
Mk 5412 it 345.162

S 7ES HH 0.593 0.099 1.823 0.513 |4 & & EE 2936.031 489.338 1.282 0.589
2 0.054 0.054 B2 381.677 381.677
Mk 0.648 it 3317.708

TEREA B 1.264 0.211 0.939 0.658
#0224 0.224
B 1.488

FE L 9. MRIEERAE &, B3 4 M ERSELME 0.203 X3—0.353 X5+ 0.087 Xs+ 0.348 X7+ 0.399
FFERIAAN: F1=0360X,+0432X,+0479X:—  Xg; F>=0.479 X;+0.081 X3+0.396 X;+0.313 X5—
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Table 8 Linear regression analysis of Scutellariae Radix at different harvesting periods
D% EEER TR T % ERRES RS P
WHRER (HE) 3.061 0.4510.7300H 354 (HE) -52.327 -3.55 0.175
R 0.001  0.019 0.0150.991 K 0.180  0.724 1.770 0.327
R E AR 0.006  0.128 0.0590.962 W HER 0.176  0.572  0.822 0.562
S IMER o -0.010 —0.402-0.1560.901 iR SAERE 0210 -1.275 -1.548 0.365
L 0.153  1.033 0.6320.641 L 0233 0232 0442 0.735
a 0.003  0.005 0.0030.998 a 6417 1973 3.568 0.174
AE -0.167 -1.561-1.1100.467 AE 0.556 0770 1.707 0.337
HER (HE) 133.713 1.2260.435|F 5 (H&) —422.408 -1.621 0.352
R -0.236 —0.244-0.3150.806 K 2235 0719 1245 0431
R B 0.409 0.34 0.2580.839 R A EZ 3755 0975 0991 0.503
R B iz 0.038  0.059 0.0380.976 iR SEAERE -3.575 -1.735 -1.491 0.376
L 3387  0.862 0.8690.545 L 15075 1198 1.618 0.352
a -6.254  —0.492-0.4700.720) a 51957 1276 1.634 0.350
AE 4914  —1.741-2.0390.290 AE 0411 —0.045 —-0.071 0.955
KEBHE (HE) 8.981 0.5790.666|F M &-7-0- B R MR Y (F&) ~7.043 -0.630 0.642
A -0.134  —0.978-1.2570.428 A 0312 -1.153 -4.050 0.154
R B 0.135  0.793 0.6000.656 R A EZ 0.134 0398 0.822 0.562
R B iz 0.018  0.197 0.1260.920 iR SEAERE 0.077 0427 0.744 0.593
L 1110 1.993 2.0010.295 L 2212 2019 5533 0.114
a -0.725 —0.403-0.3830.767 a -0.108  —0.030 —0.079 0.950
AE -0.762  —1.905-2.2220.269) AE -0.865 —1.099 —3.499 0.177
R (F&) 6.055 0.7770.579 3 & H (F&E) -246.909 -2.503 0.242
A -0.004 —0.060-0.0690.956 A 1758  1.122  2.588 0.235
W ER 0.041  0.533 0.3580.781 R EZ 4190  2.156  2.924 0210
RS RAERES -0.008 —0.191-0.1090.931 iSRAERE -3340 -3.214 -3.682 0.169
L 0285  1.147 1.0220.493 L 9797  1.543 2.778 0.220
a 0.013  0.017 0.0140.991 a 36579 1.780  3.039 0.202
AE 0312 -1.752-1.8140.321 AE -3.196 —0.700 -1.466 0.381
FH (FE) 1.537 1.5580.363) L F A 1 (F&) ~728.687 -1.892 0310
IS 0.004  0.235 0.6200.646 A 3.861  0.799 1.455 0.383
W ER 0.015  0.672 1.0410.487 R EZ 8254 1377 1475 0379
RS RAERES -0.006 —0.468-0.6130.650 iSRAERE -7.049 -2.199 -1.99 0.296
L 0.075  1.040 2.1400.278 L 27318 1395 1.984 0.297
a 0.072 0305 0.5950.658 a 94.845 1497 2.018 0.293
AE -0.088 —1.682-4.0230.155 AE 3916 0278 046 0.726
NESZR (CF&R) 23.992 0.8470.553( S FHHH 7T (F&) 196.699 1.04 0.488
iiSS -0.030  —0.162-0.1520.904 MR -0.487 -0.333 -0.373 0.772
WA E A 0.179  0.789 0.4350.739 R EZ 0956  0.527 0.348 0.787
RS RAEKES -0.073  —0.600 —0.280.826 iSRS -0.127 -0.131 —-0.073 0.954
L 0.796  1.072 0.7860.576 L 6.667 1.125 0.986 0.505
a -0.542  —0.226-0.1570.901 a -8.102 —0.423 —0.351 0.785
AE -1.041 -1.953-1.6630.345 AE -8.17 -1.919 -1.954 0.301
AME (F2) 8.553 1.2490.4301 5 & CFE) -531.988 -0.926 0.524
iiSS -0.061 —0.958-1.2870.421 MR 3374 0.744  0.853 0.550
WA E A 0.018  0.230 0.1810.886 W HER 9211  1.638 1.104 0.469
REHRZ -0.014 -0.329 —0.220.862 R HZ -7.175 -2.387 -1.358 0.404
L 0236 0.920 0.9650.511 L 33985  1.850 1.655 0.346
a —0.548  —0.660-0.6560.630) a 86.743 1460 1238 0.433
AE -0.244  —1.321-1.6090.354 AE -12.086 —0.916 -0.952 0.516
TEHKE ACER) 10.806 0.7760.580
ii§S -0.027 —0.280—0.2800.826
R E A 0.154  1.290 0.7590.587
REHR -0.073  —1.150-0.5720.669
L 0.625  1.608 1.2560.428
a -0.120  —0.095-0.0710.955
AE —0.643  —2.299-2.0880.284
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0.641 Xs—0.212 X7+0.227 Xg; F3=0.098.X,+0.245
X>—0.230 X3+ 0.609 X;+ 0.268X;5+ 0.353 X, +
0.552 X7; F4=0.183.X1—0.451 X,—0.252 X3—0.368
X4+0.417 X5+0.158 X6+0.257 X7+0.546 Xgo
PLEAN T O M ST RRAFOBUE,  H A [FR YO 3

A MBIV LR, RIEAN F=0.4528 F+
0.227 76 F>+0.138 69 F5+0.114 11 F4, FALIA5)
B, VORI N S ISR A R,
10, RUGHAN 02-4 1, FAEER, HtiEdR
WCHAZE 10 AR,

RO BEENERUEHIMRER TR

Table 9 Principal component matrix of Scutellariae Radix at different harvesting periods

-/ =
TG MR SRR BB R
1 3.622 45.280 45.280 0.686  0.823 0911 -0.386 -0.672 0.166  0.663 0.760
2 1.822 22.779 68.059 0.647 0.000 0.110  0.535 0423 -0.865 —0.286 0.306
3 1.110 13.869 81.929 0.103  0.258 —0.242  0.641 0282 0372 0581 0.000
4 0.913 11.411 93.340 0.175 —-0.431 —0.241 —0.352  0.398  0.151 0.246  0.522
R 10 BEZTRERUEIHERNGEEITS
Table 10 Comprehensive scores of Scutellariae Radix at different harvesting periods
EdTE kel Fi £ F; Fu F fy

S1-4 —-1.50 —1.45 —-0.55 —-1.66 -1.27 8

S2-4 0.92 —0.94 2.35 0.23 0.55 3

01-4 1.16 245 0.39 —-0.29 1.10 2

02-4 3.56 —0.49 —-1.07 0.13 1.37 1

03-4 —0.40 -1.20 —0.63 1.32 -0.39 6

N1-4 —2.68 0.89 —0.26 1.11 -0.92 7

N2-4 —-0.96 1.07 —-0.37 —0.68 —0.32 5

N3-4 —0.11 —0.33 0.13 —0.16 —0.12 4
4 g HER. DUEHR. TREAR A WEEZEE.
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