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Quality evaluation of Leonuri Fructus from different origins based on fingerprint
spectra and chemical composition combined with chemometrics
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Abstract: Objective To establish the fingerprint spectra of 17 batches of Leonuri Fructus (Chongweizi) from different origins. The
components were studied and the quality was evaluated in combination with chemometrics analysis. Methods By ultra-performance liquid
chromatography (UPLC), YMC Trait Cis (150 mm x 2.1 mm, 1.9 um) was used as the chromatographic column, and acetonitrile -0.1%
phosphoric acid solution was used as the mobile phase, gradient elution was performed. The flow rate was 0.30 mL/min, the column
temperature was 28 ‘C, the detection wavelength was 205 nm, and the injection volume was 2 pL. Traditional Chinese medicine (TCM)
fingerprint similarity evaluation software was used for similarity evaluation, and chemometrics was applied to analyze Leonuri Fructus
from different origins. Meanwhile, the contents of leonuriside B, lenticin, 7R,8S-7',8"-dihydroxydihydrodehydroconiferyl alcohol 9-O-
B-D-glucopyranoside, lariciresinol-9-O-B-D-glucopyranoside, cycloleonuripeptide A were determined by similarity analysis and
chemometrics analysis. Results The established fingerprint spectra identified a total of 11 common peaks. Through the identification of

reference substances combined with the preparation and separation technology, a total of six components were identified by comparison with
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reference substances. Through cluster analysis and principal component analysis, different Leonuri Fructus can be clustered into three

categories, and through OPLS-DA, peaks 5, 4, 7 (lenticin), 11 (cycloleonuripeptide A), 10 (lariciresinol-9-O--D-glucopyranoside), 6

(leonuriside B), 9 (7R,8S-7",8"-dihydroxydihydrodehydroconiferyl alcohol 9-O-B-D-glucopyranoside), 8 were screened out as the main

differential components for distinguishing the medicinal materials of Leonuri Fructus from different origins. The contents ranged of leonuriside

B, lenticin, 7R,85-7",8'-dihydroxydihydrodehydroconiferyl alcohol 9-O-B-D-glucopyranoside, Lariciresinol-9-O-B-D-glucopyranoside and
cycloleonuripeptide A in the 17 batches of Leonuri Fructus were 11.434—57.262, 2.386—7.825, 0.068—0.236, 0.101—0.439, 0.732—1.604
mg/g. According to the methodology, each component showed a good linear relationship. Conclusion The fingerprint spectra of Leonuri

Fructus established in this paper can reflect the differences of Leonuri Fructus samples from different origins, and established multi-component

content determination method is stable and reliable, which can provide a reference for the quality evaluation of Leonuri Fructus.

Key words: Leonuri Fructus; fingerprint; guanosine; leonuriside B; lenticin; 7R,8S-7',8"-dihydroxydihydrodehydroconiferyl alcohol

9-0-B-D-glucopyranoside; lariciresinol-9-O-B-D-glucopyranoside; cycloleonuripeptide A; chemometrics
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Table 1 Information of 17 batches of Leonuri Fructus
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S9 ¥ 7 e BH
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=0 241 g, BEEZEHERMYE, N 30%FEE 20
mL, HIFAEIR 30 min, 784, #850, 8, HUERjE
W, HI1E,

213 i KA YMC Trait Ciz (150 mm X
21 mm, 1.9um) & PLAKE (A) -0.1%BE
W (B) NEIAH; BEEPERL (0~5min, 0~3%
A; 5~14min, 3%~5%A; 14~25min, 5%~12%
A; 25~32min, 12%~20%A; 32~44 min, 20%~
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Fig.1 UPLC overlaid chromatograms and reference

chromatogram of 17 batches of Leonuri Fructus
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Table 2 Similarity evaluation results of Leonuri Fructus

samples

ARLELE] HHABLEE ARLELNE] FHABLEE
S1 0.998 S10 0.995
S2 0.997 S11 0.983
S3 0.903 S12 0.990
S4 0.996 S13 0.989
S5 0.903 S14 0.996
S6 0.935 S15 0.950
S7 0.996 S16 0.974
S8 0.996 S17 0.953
S9 0.998
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Fig.2 UPLC fingerprint chromatogram of Leonuri

6-leonuriside B; 7-lenticin;

Fructus and reference substance
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Fig. 4 PCA score plot of Leonuri Fructus samples from

different origins
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Table 3 Eigenvalues and variance contribution rates of

PCA for Leonuri Fructus samples

ERGr  RRIEHE T ETTRE /% RS ETTRE %

1 4.13 0.375 0.375
2 3.42 0.311 0.686
3 1.64 0.149 0.835
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Fig.5 OPLS-DA score plot of Leonuri Fructus samples

from different origins
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samples from different origins
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232 MRRER KEWRACEE “2.3.17 HUN
TRA NS, 30% FFEE R R AN 7] R Bk T
BEEEIR A X BRI, 1% “2.1.37 TU R Bl ot
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THE A BEEA By fIMGL. 7R.8S-7,8- K-
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DE R . M aiBERIR A WEMEARR) RSD fH, 45
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Table 4 Investigation results of linear relationship
eI P ALAEVEpay R? 2R MY Bl/(ug-mL 1)
bR B Y=1989.62 X—2 762.77 0.9995  4.5944~229.720 0
) A Y=2623.63 X—8407.48 0.9998  4.5850~229.2500
7R,8S-7',8"- k- A E A A BE-9-O-B-D-Hi % Ml Y=16866.19 X—5961.58  0.9999  3.9827~199.1330
A G 3R -9-O-B-D-H H FE Y=33426.23 X—9 371.77 0.9999  4.004 8~200.240 0
W REE Ik A Y=15752.02X—9670.15  0.9999  4.6050~230.250 0

0.39%- 0.57%- 0.52%- 0.37%.
235 RoEtEikie  BGER T Hba AT (SO %
“2.1.37 TR S SFAFHERE AT, 3 AIHE 04 2. 4.
6+ 10 18 h HEFE AT, iCRIETH R, T2 REETF
B. HIA#Bs. 7R,8S-7'.8"- — i K- A A RE-9-
O-B-D-E E HEH V&M AR 2R -9-O-B-D-Hi & HE 1 |
P25 BRI A W THIAR 1Y RSD 1H, 45 5243 711N 0.25%-
0.37%- 0.54%. 0.89%. 0.42%.

2.3.6  IIAEEICRRES  BGERF RS (S &
o, FEMRE005g, FIT3H, BH3IM, %1
0.5.1: 1.1 L5 P mAXT S, 4% 42.1.27
TR 77 ) & R AR 9 1, 3% “2.1.37 TR
A SR AFRERE AT, D RIETHIAN . 5 28 R

B. HIHEBE. 7R,8S-7",8'- 2 I i E A AA -
9-O-B-D-Hi & W & W2 g 2 -9-0-B-D-4i % B
. A BEERL A BP0 A FUCR 2 50 R
101.08%. 98.73%. 99.12%-. 102.44%. 96.83%,
RSD 1H4 5N 2.15% 0.75%+ 1.97%-+ 2.59%-
2.86%. A REXWZ LA H T EFEETFH1% 5
Pl 22 B R B &

237 FEREENE 17 SR AR AR, #%
“21.27 TR ik &R IR, HPATHIE 3
By, ¥% <2137 U i SRR 2, e SR T A
THESHORFE S S ML S8, 4R NE
5. SiRKRHAAFFHTER 28 5 Fib2Ess
BA—E 2R,

=5 THEBEFAMEIENEER
Table 5 Content determination results of 17 batches of Leonuri Fructus medicinal materials

AR HU(mg-g™)

é =,

i BRI B RIMG 7R.8S-7',8- Rk S SR BE-9-0-B-D-H AT HE T ¥ AR EK-9-0-B-D-H AT WY 2 BEE K A
S1 24.492 4.058 0173 0.227 0915

S2 25.400 3.819 0.145 0.150 0.946

S3 16.057 5.398 0.068 0.144 1.604

s4 30.470 4522 0.219 0.288 1.008

S5 11.434 5.789 0.067 0.144 1.195

86 12.985 5.421 0.072 0.158 1.178

S7 19.186 2.693 0.120 0.118 0.732

S8 16.440 2.386 0.109 0.106 0.763

9 19.903 2.888 0.125 0.129 0.768
S10 26.320 3.609 0.116 0.123 0.982

N 57.262 7.825 0.236 0.439 1.283

S12 43.280 6.440 0.185 0.340 1.293

S13 45.070 6.706 0.192 0.347 1.254
S14 29.326 4.486 0.215 0.310 1.020

S15 13.345 3.460 0.098 0.101 0.732
S16 15.796 3.446 0.108 0.118 0.821

S17 13.183 3.173 0.094 0.104 0.737

3 g B/ By B RORAFAVEIN bR, 3% 205 nm Ny

(HREZG L) 2020 FRIFLE FERTF 2544 & SRR /K
TIIEAF DT 0.05%, ASHFFLATHIIG 17 #LZ544 230
ETF AR R AAEE LIRSS, KA
PDA I #5028 5 1 O A i R AE 190~400 nm
O R T e K, AR (205, 220
254, 278, 330nm) N EEEIIEES . M RNAE K
SRR, DMEEER. WEmRE. AR, Tk

ME K. FR 52 7 Rl & ik, R
AR $EEA 7 (70% B 50% HEE S 30% H B
70%LEE . 50%FE . 30%0E), it b A F
PG G TAN/FRBER EME, 45 R 30% H AR
JIPRBCE F i Ig “U AR B R O, ok
£ 30% H B PR AT SR R S SR BRI A Rl i
PEEL 2 FHEREUT R, X LI I . 4> Bk
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e “AVETRIFVRRRERL” LUA, 25 Al I ml e
OB, MOEBIAARIRAE AR BERA
F U] (154 304 45 min), Z55 11 Mok
(RINEETE, T o SRR TE W B 2200, - Canlég ) “Iermmpsy
FrbfE” ERHEX A, RIHONRRERGE Y, R
HWE [A) 29 30 min; S0 T RSBl & 7 i,

AHFidEE UPLC R4 EE 45 G0 R iIA,
BN T 0& 2 (193F) g 7 CRIMRRD NFERF FH-E
By, R SEIREE S BR8] 4 MEAY, S%ES
BN 1 AEKOEY GEEFEE B). 2 MKRIERY
(7R,8S-7"8"- — & Jk- — A Wi ENA HHBE-9-O-B-D-Hil %
B AIPEIH WA 6 3R -9-0-B-D-F B HETE) J2 1 DAL
(R BEERE ADo Hrh 33 REEH B 2485 7 5 i [a]
FVE AN S TS Lk, X R FR S R g 6, 2 B
TAEFRR FH RIS, FE TR TR
SIRRTT, NIRRT RO SR A T A
IR HT B, & F AR AR B 43 31 LA P
F2ARPL  BUER; KRR B —EdiEi
TER, SHByREERURBLE R, KRG
(TR LR 1 FUSLS (rp B2 80 2020 SERRGGERT T
TN ICEH) “TERFEHE 7 DhRRAE BB ARG K
FERR A3 4 KRR B A LA S B0 S — o IR AT i I A
YERINGT, MIRARE, B A VIR | 38R 7 “ TR I E”
PG FIRGERERH, AIRRH SRR
AT REAR FE R T I DB 24 30 I il o

AT IB IS AT R RGN T A
IR TR EZE S . RESITEIR, 17 #URE ] B
oy R 3 38, Hrh B T P FE R T AM B —2K,
LR =SSR T2 N —2K, TLI R AN R e
HFERE T AM LRI N —2, RREERE PCA H
OPLS-DA 45185 MBI TR %N, BRI
HFERF 28 2.0 30 4. 50 7. 8. 11 AR
TERE, \WWREFHIERETAMFIE 2, 6. 7. 9.
10+ 11 FrARRE & 23, T v B e B 1
ZiMHIE 6. 9. 10 LUK S5 FH = Hh SR - 2
U 1 SR, (RIS TR 17 SR T2
M, TIREE VT IRE Fe 250 BT & DA BB & &
BN T ROV LA AL R e 2 bt JEId BL X
LRI WP X o SR T4 A @ = th, J@id VIP {H 5
Hr (VIP>1) ik 8 MR Ry, e 7H
TS RRREEF By HUMARR. 7R.8S-7',8- ¥k A A

FAMARE-9-O-B-D-Hi &I HE H « V&M FalE 2 -9-0-B-D-Hi %

PEE S PR BERLIR A GX 5 Fh o B P b 22 e b

AT S . SR tg 4, 1§ S R 8 HEAT /BT A1 %S

JE, WIS A HAAER PN Fo R T 2k o &, ™

HRE AL BT 254 e iR 2%

FBAR FIAVEHEHFRAREEARZFR
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