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Abstract: Objective To establish an ultra - performance liquid chromatographic(UPLC) fingerprints of Leonuri Fructus from different
habitats, and evaluate its quality. Methods The chromatographic column was waters HSST3 column(150 mm x2.1 mm, 1.8 pm), the
mobile phase was acetonitrile — 0. 1% trifluoroacetic acid(gradient elution), the flow rate was 0.30 mL/min, the detection wavelength
was 254 nm,and the column temperature was 30 °C.4 - hydroxybenzoic acid was taken as reference,the UPLC chromatograms of 18
batches of herbal pieces were determined. The Similarity Evaluation System for Chromatographic Fingerprint of Traditional Chinese
Medicine(Version 2012.0) saftware was used to evaluate the similarity,determine the common peaks,and carry out cluster analysis and
principal component analysis. Results There were 13 common peaks in the UPLC fingerprints of Leonuri Fructus,and the similarity of
Leonuri  Fructus from different habitats was in the range of 0.801 —0. 982. Eighteen batches of Leonuri Fructus could be classified into
three groups. Peak 4, peak 10 and peak 12 were the important factors to judge the quality of Leonuri Fructus from different habi-
tats. Conclusion The quality of Leonuri Fructus from different habitats is significantly different. The established UPLC fingerprints can
provide a reference for the authenticity identification and quality evaluation of Leonuri Fructus.
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08 T N B IE FHAH Y 25 BF % Leonurus japonicus
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A s HWS28 TR R K A 3% ( Eiflg—fE R 2= A g A B
I3 WD) ME204E B HL 20 HF KOF CRS 2 0.1 mg)
XP26 AIHL T 4347 R F CRFFE R 0. 001 mg) , $40 [ M 4R
i - R Z EbR R (Eig) AR,

L2 X%

4 — BRI X ety (e £ 0l 24 A A 9B
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Tab.1 Producing habitats of 18 batches of Leonuri Fructus
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2 HEEHR
2.1 BiEEH

B Waters HSSTs A1 (150 mm x 2. 1 mm, 1. 8 pm);
WA : LG (A) -0. 1% = L BRI (B) , 16 B Ve
(0 ~3 min BF 0 A,3 ~ 15 min Bf 0 A—>4% A, 15 ~ 22 min
M 4% A—6% A ,22 ~25 min i} 6% A—9% A, 25 ~
28 min B} 9% A —10% A, 28 ~40 min B} 10% A, 40 ~
40. 1 min i 10% A—80% A, 40. 1 ~45 min i} 80% A) ;
P ;0. 30 mL/ min; Kl P4 : 254 nm; AR 230 °C .
2.2 AiEHE

PRI 4 — 32328 H I 0 B 3 i, RS 235 PR, I H

it s o5 5 VR 3R 20 g/ mL B ) B S VAR o BB A R
ARESBAR G 50 HIf) 2 2. 0 g WG HFRE , B HLIEHEIE
HHT, A 70% L 100 mL, FR0E B, INFA R 30 min,
FE LR B S, PR E R, F 70% FF RN 2
J T, B, g, ISR, AR VA T
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UPLC superimposed fingerprints of 18 batches of Leonuri

Fructus
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Fig.2 UPLC reference fingerprint of Leonuri Fructus
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Fig.3 HPLC chromatograms of the reference solution
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Tab.3 Similarity evaluation of fingerprints of 18 batches of Leonuri

Fructus
b5 AR % AL % AL
o 1. 000 S7 0.971 S14 0.963
S1 0.958 S8 0. 887 S15 0. 957
S2 0.956 S9 0. 842 S16 0.982
S3 0.958 S10 0. 804 S17 0. 887
S4 0.920 S11 0. 801 S18 0. 890
S5 0.939 S12 0. 965
S6 0.928 S13 0.956

5 LA 50 BT, A5 HAH SR B R AR 2 L 22, 7 DL
F A4 A UL T 3 AU B RRIE(E 43 50 6. 446,2. 124,
1. 437, %} 507 22 19 Bt DTk 358 76.981% , AR B
TIRFEA MG S, T e $E IO F A 3 4 FRA
1 ETIE K 2 R B350 4,10, 12, F R4 2 @504
2,3, EMA 3 FagEE 6,7, TR 3 A4S a4 BT 2
/NJE UPLC B E 258 TR S AR 3 478

®2 BHEFFRABELRERIEELFTENETIEER

Tab.2 Relative peak areas of common peaks in 18 batches of Leonuri Fructus by UPLC

%5 1 2 3 4 5 6 7 8 9 10 11 12 13

S1 23523 150044 121141 92714 51007 17 881 90556 162777 141263 99266 281460 43688 165841
S2 24776 147280 112586 93501 52554 17564 94334 171196 146957 84176 298111 43699 167099
S3 22966 157383 117280 96984 50686 19803 105856 162370 150282 90494 309089 40990 175332
S4 99178 134233 78391 88812 53742 33940 177289 18217 156515 31077 387074 50155 140834
S5 125046 156556 43929 130967 52559 54248 292617 151620 226057 123412 376287 45536 193033
S6 79 211 97050 79028 100284 56456 21146 146670 47710 141420 20101 295210 34157 112368
S7 22053 106826 134227 175175 50647 19 680 86302 222934 167374 326762 449320 89418 184395
S8 21364 120026 132389 179962 47317 33931 87248 290796 251923 817613 593750 110951 180319
S9 404492 135162 69660 104461 54950 21486 155678 137925 157055 58144 332299 27706 164873
S10 483945 110169 61243 75669 40106 33571 109260 35795 171116 67675 419115 41147 157844
S11 473288 150999 94338 90178 49233 10368 164652 138300 165106 79972 301905 33252 150379
S12 52894 122408 110287 90587 37079 24308 104228 89741 162627 87899 443076 47224 125452
S13 45317 152123 125675 96583 38255 30204 139566 90531 194926 94244 529509 32379 163909
S14 45337 158741 134779 94618 37068 31102 142366 89879 196963 128161 550865 32731 173001
S15 50776 153887 129479 97933 38228 28006 140081 94606 195842 100755 550213 34584 170391
S16 30090 146608 172218 201660 71490 38308 118572 253496 209043 297718 619525 97530 242215
S17 25611 122470 148712 189402 51825 32052 95802 324939 261829 843063 602046 115714 185292
S18 30587 132550 154688 192378 59325 25560 97940 330999 272174 850148 607621 109021 189 028
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Results of cluster analysis of 18 batches of Leonuri Fructus
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Fig. 4
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Tab.4 Contribution rate of characteristic root and each principal
components
%5 HAEAR ankER)  RAakE(%)
S1 6. 446 49.587 49. 587
S2 2. 124 16. 341 65. 928
S3 1.437 11.053 76.981
S4 1.325 10. 194 87.175
S5 0.768 5.906 93. 081
S6 0.469 3. 609 96. 690
S7 0.235 1. 808 98. 498
S8 0. 120 0.927 99. 425
S9 0. 044 0.341 99.767
S10 0.014 0.110 99. 877
S11 0.010 0.079 99. 956
S12 0. 005 0. 036 99.992
S13 0.001 0. 008 100. 000

x5 BEFMRETFHEERE

Tab. 5 Initial factor load matrix of each factor

IRAS1 ERH2 ERSS | ERHSL O EZRH2 ERS3
-0.199  -0.644 0.157 || 0.815 0.380 -0.140
-0.452 0. 634 0.427 | 0.757 0.365 0.332
0.413 0.780  —0.407 | 0.887 0.262 -0.131
0. 933 0.278 0.021 | 0.601 0.555 0.132
0.527  -0.110 0.068 | 0.942 0.236 -0.139
0.313 0. 092 0.831 || 0.523 0. 559 0. 340
-0.236  -0.266 0. 872

4> B4 0. 942,0. 933,0. 887, X i (4304 12,4,10, B
IR R = b R R R R R &

AR = M8 B FARR 5B PR BT XR34S 4
Xif 76 B AR A TR AT, $ 0 22 SR T4
B A RIFR 6 HEZHT 5 BURE S TSI U T Y 3
HEAMEBATI B 2 Htt; HEA /T 5 ~ 10 BORE S P fh a2 ik Tl
FR 3 LA BE T AY 2 b BRI UL, I U T A9 38 5 1Ak
R B R s EART MR T i e 25 22 B HE A

Tab. 6 Principal components scores, comprehensive scores and their
ranking
By IRSD) EARLUR) IRDI(D) HKEEN(R) HE
S1 -0.823 0.489 -0.912 -1.246 13
S2 -0.707 0.336 -0.830 -1.201 12
S3 -0.865 0.714 -0.502 -0.653 11
S4 -0.453 -0.798 0.617 -0.635 10
S5 0.157 -0.533 3.298 2.923 2
S6 -0.126 -1.912 -0.774 -2.812 18
S7 0. 842 -0.261 -1.191 -0.610 9
S8 1.619 0.181 -0.264 1.536 5
S9 -0.228 -1.271 0.232 -1.268 14
S10 -0.136 -1.691 0.178 -1.649 16
St -0.666 -0.7% -0.196 -1.656 17
S12 -0.632 -0.162 -0.836 -1.630 15
S13 -0.905 1. 060 0.331 0.486 8
S14 -0.993 1.418 0. 466 0.891 6
S15 -0.904 1.202 0.293 0.592 7
S16 1.228 1. 164 0. 683 3.075 1
S17 1.812 0.326 -0.266 1.872 4
SI8 1.780 0.531 -0.329 1.983 3
2 17 s1a

0 05 ;5 *
Fdr 1

Bs5 FHO=-HBSSESE

Fig.5 3D scatter plot of principal components
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3.1 #HiXmEEAEREHEGAIEEERL
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