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Abstract: The purpose of this paper is to establish the UPLC characteristics spectrum method for the identification of four o-
riginal plants of Rabdosiae Herba, Rabdosia serra ( Maxim. ) H. Hara, Rabdosia lophanthoides ( Buch. -Ham. ex D. Don) H.
Hara , Rabdosia lophanthoides var. graciliflora (Benth. ) H. Hara and Rabdosia stracheyi ( Benth. ex Hook. f. ) Hara. The sim-
ilarity evaluation of characteristic chromatograms , cluster analysis ( CA) , principal component analysis (PCA) and orthogonal
partial least square discriminant analysis (OPLS-DA) were combined ,which was used to study the common components and
differential components of four original plants of Rabdosiae Herba. 19,24 26 and 21 characteristic peaks were determined
from the characteristic chromatograms of R. serra, R. lophanthoides , R. lophanthoides var. graciliflora and R. siracheyi. In addi-

tion to R. serra,the similarity of the samples of the other three original plants was high,but there were some differences in
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similarity between different original plants. R. serra could be clearly distinguished from the other three original plants by CA
and PCA and OPLS-DA could be used to distinguish R. lophanthoides ,R. lophanthoides var. graciliflora and R. stracheyi. The

UPLC characteristics spectrum established in this study combined with chemometrics comprehensively reflected the chemical

composition of four original plants of Rabdosiae Herba,and the method is simple,rapid and specific,which can provide a ref-

erence for the identification , quality analysis and evaluation of original plants of Rabdosiae Herba.

Key words : Rabdosiae Herba;characteristics spectrum ; chemometrics ; origin identification
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Table 1 ~ Sample information of Rabdosiae Herba
% No. S Origin
XHC1 J7RAE 2T TR A
XHC2 TR A8 B A T I B4
XHC3 I AR HN TS &
XHC4 JTRA R RGN
XHC5 TR T T B L £
XHC6 T HRAT N E X
XHC7 IR AT RIS
XHCS TR R OETT T £
XHC9 TN T AR R 245 e A TR
XHC10 TR AT RO A R
XHC11 TRUTENE PR RA T
XHCI12 TR AT RO A R
XHC13 TN 251 A BRA 7
XHC14 LT AR P 2 RO A R
XHC15 TR 25 IR A R
XHC16 JTMT 2GR A w O
XW1 JTARA R R M
XW2 IR MM TR R
XHI JARAE T M X
XH2 IR MM TR R
XH3 JTARA ML R D8
XH4 TLPR BN 82
XH5 I HRATEIL T R £
XH6 JTARA M B
XH7 IR A I T B
XH8 JUIRA T M
XH9 JTARANSL T BRI
XH10 JTRAXTERER
CY1 TR A T RS
CY2 IR AR T ARV
CY3 IR B T AR T
CY4 JZRAR PR A T B4
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Fig. 1  Chromatogram of specificity investigation

A AR IR BRSNS C AN . Note: A:Blank control ; B: Mixed reference substance ; C : Sample.
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Fig.2  UPLC overlay chromatogram of 32 batches of Rabdosiae Herba
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Fig. 3 Common pattern of the fingerprint of 32 batches of Rabdosiae Herba
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Fig. 4 Characteristic chromatograms peak identification of four original plants of Rabdosiae Herba
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MERR ;7 . S EABIE TR 12 k7R 517 . K VEBIHI 22 Note: A ; Mixed reference substance ; B; Control characteristic chromatogram of R. serra;C

Control characteristic chromatogram of R. lophanthoides ;D ; Control characteristic chromatogram of R. lophanthoides var. graciliflora ; E ; Control

characteristic chromatogram of R. stracheyi. 1 ; Cffeic acid ;7 : Isoschaftoside ;12 ; Rosmarinic acid ;17 ; Oridonin.

R v 24 4 4 0T B AR LR O R
(2012 4R ™ 1A%, 3 )%k 4 FhRE L 32 St 2 b A
A AT AT, SR R ARGk IR B A 0.5, 20 il
PABR T R ZROUR A5 5¢ AT AR AR5 IR 7 2 e gt
AR S Xk B PR3, 5345 (53 P L 9 A

U (L3 2) o Z5 R IR, BB 2 (8] i A RUE hy
0.679 ~0.909, ZE L 453 Z [ A FHALL B 4 0. 783
~0.990, £F 4& 7 45 3% Z [a) i AH AL EE O 0. 838 ~
0. 994, K2 Z [l Y AHALLEE R 0. 806 ~ 0. 975,
B SF 5T ) — 35 JEUAS ] 7= s fr) 25 A4 A i ) £k 22 21 43



Vol. 35 IR 45 AR I 2 4 FiEIFUE Y 9 UPLC FRAE I35 M5B 50 1043

FAE—E 225, P AR P s AR B R 22 R R, 3R
WA [ 7 [ 2 B B Al O AR R 22 57 o 25 ]
HYIRER L 2R E S R 2R Ll 2
VL )3 VI MG, F R 25 2 4 i Thak iR
FULEL iS00 R B A [R] HE AR ) AT T s A A
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Table 2 Similarity evaluation results of four

original plants of Rabdosiae Herba

%5 AL
No. Similarity
XHC1 0.879
XHC2 0.804
XHC3 0.733
XHC4 0.862
XHCS 0.679
XHC6 0.830
XHC7 0.834
XHC8 0.731
XHC9 0.900
XHC10 0.843
XHC11 0.734
XHC12 0.879
XHCI13 0.909
XHC14 0.909
XHCI15 0.842
XHC16 0.838
XW1 0.990
XW2 0.783
XHI 0.992
XH2 0.957
XH3 0.989
XH4 0.838
XH5 0.991
XH6 0.971
XH7 0.993
XHS8 0.988
XH9 0.882
XHI10 0.994
CY1 0.975
CY2 0.806
CY3 0.884
CY4 0.975
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P2 [B] A4 AH fUE Y L R 0. 206 ~0.919, Horr R
F 5 H At 3 Fp L JFURL 4 0 A B0 BE A, R ITIR B
b2 435 HoAth 3 A X BB ., 2R BUH/ AR
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B AR BAL R 5, 35 R K I 25 SR 7 R ) A
B 2 A R AL T — 2 PR
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DL 32 HEVR B 2GR 1 41 A A 0 1 e 1T £
h7s R, § A SPSS 21. 0 B, vEAT 3 440, 15
AHIE R B FRIE(E A7 22 skoR (DL3R 4) A £ &
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Table 3 Similarity evaluation results of control characteristic chromatograms of four original plants of Rabdosiae Herba

LT

LA [t LRUFHR ; KM
.. . R. lophanthoides .
Original plant R. serra R. lophanthoides e R. stracheyi
var. graciliflora

B R, serra 1

LR L R. lophanthoides 0.314 1

LTS R. lophanthoides var. graciliflora 0.224 0.919 1

K253 R. stracheyi 0.206 0.770 0.903 1

XHC9
XHC12
XHC7
XHC13

XHC10

I O

XHC14

XHC15

XHC11

XHC16

XHCS

XHC8
XHC4
XHC2

XHCE

XHC1

XHC3

“

XHE
XH8
XH3

XH10

XH4

XH7
XHS

[

XH1

XH9

XH2

Ccy2
|

CY3 —

cy1 I

Cy4

BS RESWER

Fig. 5 Results of cluster analysis

PIRTF 1, R 8 A EM I EA R R AR BREE SIS, HoAth 3 I BA Tl 1 43500
B M Z RS TR MM Z B EE SRIH SIMCA-P 13.0 B2 i 4 Fh 3 AR 9 i 32 0l
ARy (WK S) AR Bs , AFFERA M Z M Wi, 452/ S R — 2 R woal 5
W B —E 26 5, AR SRR 0l 3 R4 At 3 Fefroi JrURe Py X 1 10 A8, 58 B o e LAt R D
PR, REUF RN AR AR O B 1 WA o A7 e W R 25 55, 1T 3 Mk JsUE
B, KIMARZESRM F > 1.5 M8 i,  WIEARESE X (WA 7).
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Table 4 Eigenvalue and variance contribution rate

E R IR RIS
Principal component Eigenvalue Variance contribution rate( % ) Cum.ulat.lve vananee
contribution rate( % )
1 18.877 46.041 46.041
2 4.626 11.282 57.324
3 3.666 8.941 66.264
4 2.512 6.128 72.392
5 2.010 4.903 77.295
6 1.760 4.294 81.589
7 1.310 3.195 84.784
8 1.065 2.597 87.380
i
i
o
"
2345678 310112131415161718192021 222024252627 26293031 3233343536 3736304041
Eo6 NHEEFHEAHE
Fig. 6 Scree plot of common factor
xS EHAES
Table 5 Principal compoment scores
No. 1 2 3 4 5 6 7 8
XHCI 4.210 1.791 5.668 -0.608 0.476 0.154 0.361 -1.013
XHC2 -3.577 0.963 3.566 -1.050 -0.539 0.262 2.179 0.713
XHC3 -3.866 1.714 5.072 0.414 0.928 -0.507 4.257 0.091
XHC4 5.113 1.241 -0.881 4.256 1.582 -0. 105 0.102 0. 844
XHCS -3. 688 0.640 -1.946 3.415 2.545 -0.352 1.562 1.312
XHC6 -3.504 0.955 2.703 -0.729 -0.590 0.198 3.076 -1.073
XHC7 -3.863 0.374 -1.179 -1.118 -1.311 0.293 0.236 -1.119
XHC8 4.199 0.454 -1.479 2.231 1.158 -0.206 -0.706 -0.528
XHC9 -3.424 0.411 -1.318 0.974 -0.803 0.089 0.113 -1.047
XHC10 -3.990 -0.340 -1.534 0.577 -1.020 0.214 0.117 -1.259
XHCI11 -3.954 -0.280 -1.221 -0.614 -0.985 0.213 -0.260 -0.979
XHC12 -3.794 -0.472 -1.704 -0.792 -1.016 0.176 0.277 -1.149
XHC13 -3.852 -0.320 -1.304 -0.696 -0.906 0.207 -0.057 0.755
XHC14 4.103 -0.142 -1. 065 -0.409 0.910 0.223 0.068 -1.123
XHCI15 4.025 0.114 -1.376 0.785 0.032 0.073 0.116 -0.810
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2:5% 5( Continued Tab. 5)

No. 1 2 3 4 5 6 7 8
XHC16 -4.505 -0. 060 -1.041 0.102 0.860 0.208 -1.021 -0.99%4
XW1 3.277 9.140 2.159 2.142 0.439 2.167 0.123 0.425
XW2 1.279 4.758 0.395 -0.223 0.438 -0.788 0.731 0.582
XHI 3.157 0.840 -1.222 -1.182 0.686 0.688 0.493 0.717
XH2 3.922 0.175 0.970 -0.280 -2.560 -2.331 0.5% 1.792
XH3 5.177 0.524 0.064 0.420 0. 166 1.853 0.147 2.408
XH4 5.998 2.538 -0.280 -0.075 0.273 1.997 0.392 1.473
XH5 6.521 0.880 0.575 0.376 -1.635 -0.022 0.512 2.470
XH6 7.123 0.294 1.364 3.002 -1.981 -3.437 0. 806 0. 154
XH7 5.868 1.938 0.347 0.527 1.066 1.744 0.080 -1.415
XH8 5.775 1.516 0.205 0.701 0.316 -1.657 0.327 -0.733
XH9 2.646 0.528 -1.420 -1.269 -1.292 0.635 0.591 2.192
XH10 5.278 1.140 0.062 -0.076 1.388 2.695 0.116 0.444
CYl 1.813 -0.359 0.244 -0.897 1.673 -1.923 0.646 -1.089
CY2 2.615 1.248 -0.485 -1.717 2.037 0.053 0.128 0.431
CY3 1.730 0.289 0.217 -1.781 1.632 -0.525 0.761 3.153
CY4 1.492 -3.127 0.632 -3.305 3.738 -2.287 0.275 -0.952

B7 EMSSHESE
Fig. 7 PCA score plot
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Fig. 8 Score plot of three original plants of Rabdosiae Herba

9 3 MERZEETZME OPLS-DA 734F VIP
Fig. 9 VIP value of three original plants of Rabdosiae Herba by OPLS-OA analysis
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