* 2066 * PER 2024E3 8 B55% B 6 Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 6

WMEE MR @A EHERHFIES HPLC 158U EIEHR

F F, BT, ARG, AR, A2k, ® AT
WL EZ K220, Wil Hi/d 310053

B E: BEY NICEEE Herba Patriniae X137 % WLIR Dy i i) S SRR AL A HPLC FREUEIEEATHETE, WA A ] A
(W B e FLR D ah R I 22 57, N S R R S R R ORI . 730K ORI B I i 250 S AR IO A A 160, Tl
W LI B i S O . R AN SESE, SRR TIVEXS 5 MR AR B BMRHEBEAT BT s R B R
RELZ, B AL S H &R, @S RN ) HPLC 188081, 2 THaat BB YHN . R
ERIT AT R B R Oy AT SRR TR SR A VRO SRR 0 B R TR Dy it 25 A0 R ) S R A A S
ZES; A TGS RS B W R Z, S9RER, Mo LR Oy dh o B H S BAAE R, oL TS R R DR IE 26
#LHT HPLC fe20 i, IhnsE 7 11 ANILA W, BT 10 R R Dy i e SUEE O 22 57, Sl R B 70y SRR AN
JRI 3T TR B R Oy AT HERA X s SR A PP AT S SRR, W L AR Dy 1S Y R UK, KR IR E
TEWCEs M AENWOE A7 e . 838 R4S 1 IO B R LT b VR O i AE R R R URRIEAT HPLC FR 8BS E R, N
VW B (R A 6 3 AT A P 24 22 S R AHE 1 ORI HE

REEIA): MoE e RGN TROUEE; R RO

FESHS: R286.2 MERFRERD: A XEHS: 0253 -2670(2024)06 - 2066 - 11

DOI: 10.7501/j.issn.0253-2670.2024.06.028

Research of microscopic identification characteristics and HPLC fingerprints of
Herba Patriniae and its adulterants

ZHANG Lei, HUANG Ziru, LIN Ziyi, ZHONG Xiaoming, CHENG Rubin, HUANG Zhen
School of Pharmaceutical Sciences, Zhejiang Chinese Medical University, Hangzhou 310053, China

Abstract: Objective To investigate the microscopic identification characteristics, HPLC fingerprints of Baijiangcao (Herba
Patriniae) and its common adulterants in the market, determine the typical characters between different varieties of Herba Patriniae
and its adulterants, and provide technical support for the accurate identification of Herba Patriniae. Methods The genuine medicinal
materials of Herba Patriniae, Patrinia scabiosaefolia and P. villosa, as well as its common adulterants of Herba Patriniae, including
Patrinia heterophylla, Thlaspi arvense and Sonchus arvensis were collected from the herbal medicine market. The microscopic
characteristics of five medicinal powders were identified and analyzed through typical microscopic identification method. The the
contents of total saponins from different varieties were determined with the optimized extraction appraoch of total saponins from P,
scabiosaefolia. The combined strategy based on HPLC fingerprints, similarity analysis, cluster analysis and principal component
analysis was performed to comprehensively evaluate and analyze the medicinal quality of Herba Patriniae and its adulterants. Results
There was a significant difference between Herba Patriniae and its adulterants in the microscopic characteristic. The optimized
extraction appraoch of total saponins from P. scabiosaefolia was determined. The total saponins contents from Herba Patriniae and its
adulterants were different. The fingerprints of Herba Patriniae and its adulterants were established, and 11 common peaks were
identified. There were significant differences in fingerprints of different varieties. Based on similarity analysis, cluster analysis and
principal component analysis, Herba Patriniae and its adulterants can be distinguished. The results of comprehensive evaluation and

analysis showed that the scores of Herba Patriniae and its adulterants are quite different, among which genuine Patrinia villosa and P.
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scabiosaefolia had the highest scores. Conclusion In this study, the differences of powder microscopic characteristics and HPLC

fingerprints among Herba Patriniae and its adulterants was obtained, which provided technical support for accurate identification of

Herba Patriniae and further clinical medication safety. These results would also contribute to the resource utilization and development

of potential medicinal value of the market adulterants of Herba Patriniae.
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A-T-BEAENCE SRS A5, A-T- IR IR ES AR &, A-TI-53 O SRR A 61, ATV SRS 7, B-I- 3B S ktL, B-11- 1 1EI0
TEYRL, C-I-EEMGEARMRE, C-II-A{EMEIERE, C-I-RMBEIERE, CIV. C-V-FEIERE, C-VI-EIEKARE, DI-HEMES
&, D-II. D-II-FAEME S, D-IV-RH M Y, D-V-FESE, D-VI-EISERE, BN e, B-I-AEMCE ek, E-II-E
SESACRL, F-IA 5 R B A, G-T-B 3L

A-I-calcium oxalate cluster crystal of P. scabiosaefolia, A-Il-calcium oxalate cluster crystal of P. villosa, A-Ill-calcium oxalate needle crystal of P.
heterophylla, A-IV-calcium oxalate cristobalite of Thlaspi arvense, B-I-starch granule of P. scabiosaefolia, B-II-starch granule of P. villosa, C-I-non
glandular hair of P. scabiosaefolia, C-1I-non glandular hair of P. villosa, C-Ill-non glandular hair of P. heterophylla, C-IV. C-V-non glandular hair of 7.
arvense, C-VI-non glandular hair of S. arvensis, D-I-conduit of P. scabiosaefolia D-II. D-Ill-conduit of P. villosa, D-IV-conduit of P. heterophylla; D-
V-conduit of 7. arvense, D-VI-conduit of S. arvensis, E-I-microspore of P. scabiosaefolia, E-II-microspore of P. villosa, E-Ill-microspore of S. arvensis,

F-I-epidermal stone cell of T arvense, G-I-latex tube of S. arvensis.
1 WMEERHERN RS AR B REFHE

Fig. 1 Microscopic characteristics of powder of Herba Patriniae and its adulterants
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Fig. 2 Single factor test results
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Table 2 Design and results of response surface tests
A5 A/C B/(mL-g ) C/min D/% E/%
1 70 35 120 90 2.22
2 80 30 150 80 2.20
3 90 30 90 90 2.10
4 90 30 150 90 2.32
5 80 30 120 90 2.55
6 90 35 120 90 2.27
7 80 35 120 80 2.30
8 80 30 90 80 2.35
9 70 30 120 80 2.08
10 80 25 120 100 2.49
11 70 30 90 90 2.30
12 70 30 120 100 2.36
13 80 30 120 90 251
14 80 30 120 90 251
15 80 30 120 90 2.54
16 90 30 120 100 2.28
17 80 35 90 90 231
18 80 35 150 90 225
19 80 25 120 80 2.32
20 80 25 150 90 2.44
21 90 30 120 80 2.24
22 80 25 90 90 2.37
23 70 25 120 90 223
24 70 30 150 90 2.20
25 80 30 90 100 2.33
26 80 30 120 90 2.53
27 80 35 120 100 233
28 80 30 150 100 2.44
29 90 25 120 90 2.34
=3I HENN
Table 3 Analysis of variance
5 7 RR Rl H & ¥ F 18 Pl
Rt 0.4300 14 0.0300 23.690 <0.000 1
A 0.002 1 1 0.002 1 1.660 0.2182
B 0.022 0 1 0.022 0 16.880 0.001 1
C 0.000 7 1 0.000 7 0.530 0.480 3
D 0.046 0 1 0.046 0 35.550 <0.000 1
AB 0.000 9 1 0.000 9 0.700 0.416 5
AC 0.026 0 1 0.026 0 19.940 0.000 5
AD 0.014 0 1 0.014 0 11.220 0.004 8
BC 0.004 2 1 0.004 2 3.290 0.091 1
BD 0.004 9 1 0.004 9 3.820 0.071 0
CD 0.0170 1 0.0170 13.170 0.002 7
A? 0.240 0 1 0.240 0 184.500 <0.000 1
B2 0.036 0 1 0.036 0 28.300 0.000 1
2 0.075 0 1 0.075 0 58.210 <0.000 1
D2 0.057 0 1 0.057 0 44.250 <0.000 1
U & 0.0180 14 0.001 3
AL T 0.0170 10 0.0170 5.220 0.062 8
PR ZETH 0.001 3 4 0.0013
S 0.4400 28
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Fig. 3 Comparison of the yields of total saponins from

Herba Patriniae and its adulterants
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L-RESTT, 15-HARMERITIC, 16-FFHURMR, A-BINEWE, B-H1E
W, C-Ei3E3E, D-TIEWE, E-RME, F-Hrs.

1-arbutin, 15-ivy saponin, 16-oleanolic acid, A-overlay atlas, B-
Patrinia villosa, C-Sonchus arvensis, D-Patrinia scabiosaefolia, E-

Patrinia heterophylla, F-Thlaspi arvense.

B4 WEERERHMER HPLC 20 EE R REE
Fig. 4 HPLC overlay atlas and comparative atlas of Herba

Patriniae and its adulterants
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HPLC 540 T 1 Dy —Fof 265 30 W0 2 1 Dy ot A )
A RCTFBL S FE R O E I 1 SR CRERED,
L A0 (1 0y B BT, VIR, HETHARBOR,
HORPEZIEE RS HIE (S) , THEH 26 HUFE &
S W AR KT I TR 1) RSD Ay 28.19%~188.06% . I
W N RO i I WA I T AL RSD 2 5
BUR, RO 5 L R D A i [F) — AL 2 Ry
BRI, HRgUEIuE ar A B O B S Ry
BANFE, H&RD&E0EE.
3.5 WMEERERDSIESENEHEE S

¥ 26 HEAEGMERE R “rh 2y @ik ia oA o)
FEVENRGE” (2012 [ BAFBEAT 0B Ak 2, 61
FEAFREL ST B g2 H o & =25 m, weA S1 5
FAENCEAE i R SU B v 2 R, 3547 E 3L
He, FEXF A K HPLC R SU RIS A i BEA T A R TH 5
SERANAR 4 i 26 #URE S RIALLRE 22 S50k, 2I
dn RV A S AHAUEETE 0.137~0.644, FIIW, 5 Fikf 22
FROR, RS D AT X 7y

x4 MEERHERA®EDEUEITMN
Table 4 Similarity evaluation table of Herba Patriniae and
its adulterants

s HEABLEE ks HEACLE
S1 1.000 S14 0.349
S2 0.724 S15 0.320
S3 0.980 S16 0.326
S4 0.983 S17 0.337
S5 0.922 S18 0.354
S6 0.920 S19 0.108
S7 0.393 S20 0.172
S8 0.403 S21 0.100
S9 0.393 S22 0.145
S10 0.394 S23 0.144
S11 0.350 S24 0.142
S12 0.342 S25 0.137
S13 0.343 S26 0.138
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FERRONEE 5 2%, MIE (S20) RN 6 2%, iF
B S BlRE 2 T AT DL X 4> 5, S AL 2 it
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Fig. 5 Cluster analysis of Herba Patriniae and its

adulterants
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B, SRR 6 Fion. ERUHFRIE(E R 7 22 Timk R
SR E R R, B HE R S T AR BN
F 57 () EE LR 0200 DURHAEAE > 1 bwite, 153 3

x5 MEERERAMERIERSFHEEMNS ZTTE
Table 5 Principal component characteristic value and
variance contribution rate of Herba Patriniae and its

adulterants
FRr  FHHE  TETRE% BRI ETRE %
1 4.746 43.148 43.148
2 2.996 27.237 70.385
3 2.018 18.349 88.734

xo6 WEERHRMBEERIERSEFEEIER
Table 6 Principal component factor load matrix of Herba

Patriniae and its adulterants

) g 1 B 2 B 3
1 0.867 —0.216 —0.139
2 0.855 0.202 0.082
3 —0.441 0.796 —0.399
4 0.472 0.819 —0.074
9 —0.447 0.028 0.873

11 0.931 0.140 —0.114
12 0.857 0.215 —0.280
13 —-0.075 —0.638 —0.630
14 0.211 —0.955 0.139
15 —0.805 0.395 —0.173
16 0.591 0.252 0.726

AN ERSy, Hd RS FL F24 F3 BITREkE 0 N
43.15%- 27.24%- 18.35%, ZitTi#k%E N 88.73%,
FOF AT DL IR i R A BAE 2, TR e B &
FOURON S R VAN FE bR . 2 ROy DR T Aef B A R R
01 CREERER) L 2. 11. 120 15 (CHHEBERE
70 EFERT | EAREER, WHERr 1 FE
R 5 A B ARG B FIEE, E 2 FER
B 3, 4. 13, 143X 4 DN TRPR G B ER
3 REERBUE 9. 16 GFERER) X 2 Mo FabRT)
FE. PA3ANEERI BRI R, il
IR AL E, WE 6 AR, FRIHMGE R & H
R R EAE —ENES, W 26 AR
NS EE, HAWERESREESIER 5

KH 3 ADNEMASEED, PAE SRR
T ETTHRF AR E, & A F=0431 48 F1+
0.27237F2+0.18349F3, 154550 MHE4, n
LT HR. EREHOEBEER R 1 (RERTD .
2. 3. 4. 11, R25%EER R, HEGEH771.85,
TESFEMAPALEES | A, RO ARG TR 1M
ESSEMUS B S EIK, HEERAEIR, RHE
SRR . WUE S ROy R i E R 2
HEE LS, RS SHMREAEE—
SERADCE, T DL ek B R RO I ZE e,
TWoike B 2 R Pl i RS R B S 1 IS Ak
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Fig. 6 Principal component analysis scores of Herba
Patriniae and its adulterants
x1 MEERERARERSES. G669
Table 7 Principal component scores and comprehensive

scores of Herba Patriniae and its adulterants

FESL FER 1 ERSY 2 ERS 3 GERy 4

SpiAe: 3.56 1.07 0.14 1.85 1
WL —1.38 -0.29 2.34 -024 2
S -2.64 2.94 -1.28 -0.57 4
ML 0.05 -0.78 -0.59 -0.30 3
[EE e 046  —222 -1.23 -1.03 5
4 Vg
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