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RP-HPLC-UV determination of seven chemical constituents and principal
component cluster analysis of Dendrobium
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Abstract: Objective The RPLC-UV detection method of seven chemical components was established, and the difference of 21
species of Dendrobium were identified, with aim to provide reference for the quality control and resource development of Dendrobium.
Methods Agilent 1200 UPLC was performed on a XDB-Cis chromatographic column with the sample size of 5 pL, the flow phase
was selected according to different chemical components, and SPSS20.0 software was used for principal component analysis and
cluster analysis. Results The composition and content of seven chemical compositions of 21 species of Dendrobium were significant.
No erianin was detected in 10 kinds of species, and the content of erianin of D. chrysotoxum in the other 11 species was significantly
higher than others, quercetin was undetected in 12 species, gallic acid was undetected in 11 species, vanillin was undetected in four
species, naringenin was undetected in one specie, but syringic acid and coumarin were detected in all 21 species of Dendrobium.
Among them, coumarin of D. heterocarpum was significantly higher than the others. According to the principal component analysis, 21
species of Dendrobium were scattered in 3D spatial distribution, and it could be grouped into six types at the distance of 5. Therefore,
different Dendrobium had obvious differences in the composition and content of these seven chemical compositions, and different
Dendrobium should be treated differently when using these seven components to characterize pharmacodynamic functions.
Conclusion The establishment of RPLC-UV method can provide reference for the quality control of Dendrobium and the
development strategies of different germplasm resources.
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t/min t/min o e EVEYE 2 ARG/ (ngmL )
g ARTR . G P TR Y=22.505 X+62587 09991 0.1~ 20.0
f Mtz ®E  Y=31.904 X-32079 0.9992 0.5~ 10.0
| FEE Y=22483 X+52395 0.999 1 1.0~ 40.0
THER Y=19.114X-32801 09991 0.5~ 20.0
SEE¥ 3 W% .
‘ FHE  Y=24.923X-5.1952 09990 0.5~ 20.0
T i 5 3 - 67 87 71‘0 RS E— TEE  Y=34578X-44442 09994  0.1~100.0
{/min t/min t/min MEZE  Y=11.758 X-1.1419 09996 0.5~ 20.0
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Fig. 1
quercetin (C), syringic acid, vanillin, coumarin, naringenin
(D), D. harveyanum (E), D. chrysotoxum (F, G, I) and D.
signatum (H)
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Table 2 Measurement results of seven chemical compositions of 21 Dendrobium species

. JR 540 %

i TEE WEE  ReTER  TAR  AEE  FoE  WEE
B A (TP 0.000 0 0.000 0 0.000 0 0.003 6 0.003 5 0.001 5 0.001 8
A (DQ) 0.000 0 0.000 0 0.000 0 0.030 7 0.0479 0.003 9 0.003 2
HREAR (GO 0.1203 0.002 1 0.003 5 0.008 6 0.004 8 0.002 6 0.028 1
LA (ZW) 0.0102 0.001 5 0.000 0 0.003 9 0.003 3 0.002 9 0.0152
SPCER JO 0.002 9 0.000 0 0.007 3 0.037 0 0.003 2 0.007 1 0.005 6
HEAR (MG) 0.000 0 0.000 0 0.013 2 0.004 7 0.000 0 0.087 0 0.0110
HEAf (SBD 0.003 7 0.001 1 0.086 3 0.0110 0.008 2 0.005 4 0.000 0
RIJEAR DO 0.000 0 0.000 0 0.000 6 0.004 2 0.000 0 0.369 9 0.026 6
A (XD 0.000 0 0.001 9 0.004 2 0.006 6 0.007 2 0.001 3 0.006 0
BEWEA i (HHD 0.000 0 0.001 3 0.000 0 0.034 6 0.020 3 0.007 3 0.026 6
BRIEA i (QHD 0.008 0 0.002 0 0.000 0 0.003 5 0.003 4 0.0123 0.0177
WA (JZY) 0.000 0 0.000 0 0.004 7 0.003 5 0.018 0 0.004 5 0.001 9
KAk (CS 0.004 0 0.000 0 0.000 0 0.006 9 0.004 1 0.0389 0.0419
NEAEA R (XHHD 0.000 5 0.002 1 0.000 0 0.004 9 0.005 4 0.0713 0.038 5
gEmDLRE2E (DY) 0.000 9 0.000 0 0.016 0 0.0527 0.003 8 0.018 5 0.035 4
KEEAM (CD 0.001 8 0.000 0 0.000 0 0.006 7 0.003 9 0.006 0 0.009 5
W\ JE £ (LBC) 0.000 0 0.000 0 0.000 0 0.003 0 0.000 0 0.003 6 0.0124
IFEA R (QD) 0.000 0 0.000 0 0.000 4 0.040 9 0.030 2 0.010 8 0.052 6
sutaf D 0.003 2 0.001 3 0.000 0 0.0229 0.007 7 0.002 2 0.039 1
MEAR (DD 0.001 8 0.001 9 0.000 0 0.013 6 0.0180 0.003 0 0.040 5
BEAfE (SXO 0.000 0 0.000 0 0.018 3 0.006 7 0.000 0 0.024 0 0.009 2

Bon, AEBAFFRER 7 Fitk2zin & e L
EHERNZES, HPTER. HE5RMAX 21 Fioff
HIgRERTI ., BEER. MY ER. MR R, BET
FRAERFF R 2 A& 2R BE; £ (hEZMm)
2015 SFERRHLE P2 (B Aoy 2 R, BREA R
Bl B R MRS E TR 3 M bR,
S FRAAS I HH A B 2R g, U BB A s
HiX 7 FEEERSY; AEIX 7 R, BE R DG,
REA it i, A 2R LSRG A bR /N S e A i
HiE, BETRUSEARS RRE, T HRU
GRrE R R, FEBUEHAMTER
H, BURURITIEARE R, MR g
A ERE. B AR, BEAM. KA K
WS A e B AR Bl WA A
TEIX 7 PAb 22 o R M & i BRI s SEhE A it
FEIX 7 Rk 2 sy BRI AR R E I B 2R, K
PEAE A FOX 7 Fh a4 R AE 25 B 25 2 sh et , (R
2 ) 2015 SE RO e PR 5 L H LR BB A7 R AH AU
PR LT, AEAS R A R X B X £ . AEA 2R K
SRR P AR BRI, KR XX 7 Ak 2

B RS IR D I SRR, AT
FIRZES, ERICE TR E RAERBGER, 48
I TE HEAT .
2.7 ERSREESH
270 ER T RAEIX 21 FhAT A 7 AR AL
By & B RO AT AR 2T 3 A FE R (PCIL
PC2. PC3) 7 il AL T J 46 ¥ 24.870% -
22.639%. 19.128%, R 66.636%[Hf5 &, H
BET 7 R HRE R, THEAS B R
AR RBUERE (R 3), 4RI B =487 A 4y
AT I 2D, AR 22 18] 50 7t A ARl o 20 A
AL, BRI AR 7 Bl A M s =
ZEF IR, AR AR S O S 24 B 24 R0de A0 fipt
R3I EHSESRBIER
Table 3 Rotated component matrix of principal component

analysis

Ey oy =

TR WER BATR THR §8E R MER
PCl -0.146 —0.138 —0.139 0489 0439 -0.161 0.240
PC2 0440 0488 -0225 —0.014 -0.001 -0.119 0367

PC3  0.156 0.195 0420 0.054 0.178 -0.578 —0.373
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Fig. 3 Dendrogram of 21 Dendrobium species
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