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Determination of Content of Six Flavonoids in Rhododendron anthopogonoides by HPLC and Principal
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Lanzhou University, Lanzhou 730000, China; 2. Gansu Institute for Food and Drug Control, Gansu Traditional
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[ Abstract | Objective; To establish an HPLC method for the determination of rutin, hyperoside,
quercitrin, quercetin, kaempferol and isorhamnetin in Rhododendron anthopogonoides, while using principal
component analysis to evaluate its quality. Method: Samples were extracted with 75% methanol by ultrasound.
The separation was performed on a C,; column (4.6 mm x 250 mm, 5 pwm) with acetonitrile-0. 2% H,PO, as
mobile phase in a gradient elution. The flow rate was 1.0 mL -min "', the wavelength was set at 365 nm. Result;
Rutin, hyperoside, quercitrin, quercetin, kaempferol, and isorhamnetin have good linearity in the range of 0. 009-
0.194 9, 0.007 1-0. 141 6, 0.0. 188 0-0.375 2, 0.027 1-0.434 0, 0.010 8-0.216 0, 0.005 8-0.116 6 g,
respectively. The recoveries were 100% -105% , RSD were <3% . Conclusion: The established HPLC method
was simple, accurate, reproducible, and reliable. Depending on the chemical indicators, using principal
component analysis can be carried out quality assessment for R. anthopogonoides.

[ Key words | Rhododendron anthopogonoides; principal component analysis; rutin; hyperoside;

quercitric ; quercetin; kaempferol; isorhamnetin
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Fig.1 HPLC chromatogram of Rhododendron anthopogonoides
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Table 1 Linear relationship of 6 Kkinds of flavonoids in

Rhododendron athopogonoide

(ac L]

BT Y=1.5x10°X +4343.4 0.9994 0.0097 ~0.194 9

[ 5 it R? L g

ST Y=2.2x10°X +15 622 0.999 6 0.007 1 ~0.141 6

Hit iz Y=1.8x10°X +3864.4 0.9996 0.018 8 ~0.3752
Hit iz R Y=4.0x10°X +9 006.2 0.9999 0.027 1 ~0.434 0
11125 Y=4.0x10°X+1965.6 0.9999 0.0108 ~0.216 0

SRAER Y=4.2x10°X +864.99 0.9999 0.0058 ~0.1166
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Table 2 Recovery test of six constituent of Rhododendron anthopogonoides

- .-
o PREE zg AR WARE EWCE SFXE RSD N FRBE B ZZ AR WARE EUCE SF¥E RSD
/mg /ug /pg /% /% /% /mg /ng /pg /% /% /%
/pg /g
SN 50.2 32,8 341 67.1 100.6 100.6 0.8 ||#fii% 50.2 511 543 105.4 100.0 101.2 1.0
49.7 325 341 67.1 101.4 49.7 50.6  54.3 105.2 100.5
50.4 32,9 341 67.0 100.0 50.4 51.3  54.3  107.1 102.7
50.1 32,7 341 66.8 100.2 50.1 51,0 54.3 106.3 101.8
50.8  33.2 341 67.9 101.8 50.8 51.7 54.3  107.2 102.2
50.5  33.0 341 67.0  99.7 50.5 5.5  54.3  105.9 100.2
Go Mk 50.2 0 339.6  355.0 701.3  101.9  101.0 1.0 |[ILZs# 50.2 7.6 10.8 185 100.9 101.4 1.1
49.7 336.2 355.0 699.7 102.4 49.7 7.6 10.8  18.7 102.7
50.4 340.9 355.0 695.9  100.0 50. 4 7.7 10.8  18.7 101.8
50.1 338.9 355.0 698.2 101.2 50. 1 7.7 10.8 18.5 100.0
50.8 343.6 355.0 701.8 100.9 50.8 7.8 10.8 18.9 102.7
50.5 341.6 355.0 695.9  99.7 50.5 7.7 10.8 185 100.0
Wi HF 50.2 8.2 9.4 17.6 100.0 101.0 0.9 [|[FRZEZE 50.2 1.2 2.3 3.5 100.0 100.6 0.7
49.7 8.1 9.4 17.7 102.1 49.7 1.2 2.3 3.5 100.1
50. 4 8.2 9.4  17.8 102.1 50. 4 1.3 2.3 3.6 101.2
50. 1 8.2 9.4 17.7 101.0 50. 1 1.2 2.3 3.5 100.5
50. 8 8.3 9.4 17.7  100.0 50.8 1.3 2.3 3.6 101.9
50.5 8.3 9.4 17.8 101.1 50.5 1.3 2.3 3.6 100.0

2.5 REAISE RIS RN HONFEERALE) BEATALER, OF4R 2.1 TR A @R SR FUERE 20 WL, 4
SUIEAESZY 0.1 g AFHARE , 1% 2. 2.2 MW Ik RUE3,

£33 TEFHEPAETHBEMSE(n=3)

Table 3 Flavonoids content of Rhododendron athopogonoide in different places(n =3) mg-g !
7 Ml e AR AL T A 22T ik e 1 S Ll 2% 193 SR AR
Hr 146 0.559 7.945 1. 464 0.476 0. 065 0. 007
CRIVE 253 0. 030 1.330 0. 106 0.523 0. 063 0. 052
i1/ fE 0.593 7.265 0.197 0.891 0. 186 0.011
i 1/ 0.115 6. 699 4.051 1. 069 0.229 0.016
Hide 3/46 0.221 13. 643 4.809 0.430 0.043 0. 008
iR 2/ B 0. 126 2.265 0.225 0. 800 0.093 0. 086
Hm 2746 0.185 2.318 8.299 0. 320 0. 020 0. 003
RO/ EH 0. 024 1. 090 0. 155 0.393 0. 055 0. 047
7 8%/ A 0. 068 0.757 0.075 0.273 0.011 0. 007
fig fth /4¢ . 0.571 9. 698 2.677 0.461 0. 066 0. 006
i UUEN 0. 654 6.765 0. 164 1.019 0. 153 0.025
HiE2/46 0.519 6.432 0. 146 0. 681 0.134 0.010
e/ 0. 045 2.479 1. 815 0. 155 0.002 0.001
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Table 4 Characteristic root, variance contribution rate and

cumulative contribution rate of principal component

7 R (S Ji ZTMAR/ % RITTIRR %
1 2.576 42.927 42.927
2 1. 905 31.757 74. 684
3 0. 839 13.991 88. 675

AR EER 3 A T B STk AT G R R R
li] g (3 5) RV & (T8 2) R 3o, 0 s 1 5t
FIR R K0 2 L 25 W X, % 32 43 2 5T ik e K o
B2 R X, X 3 A 23 3 BTk A e A 2 A B Y
Xy, R B R X, .
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Table 5 Load factor of principal component

%
1 2 3
PTX, 0.775 -0.315 -0.436
G2k T X, 0. 684 -0.565 -0.054
i 2 1 X5 -0.167 -0.675 0. 683
it i & X, 0.853 0.411 0.302
1A X 0. 859 0.311 0.282
FRZEE X, -0.115 0. 874 0.094
1.0 .
X
0.54 X,
& T X
R 0.0
+ ‘X
0.5 " x,
1.0 * X,
02 5o
02 o6 o ifaoo o
ESo 7281 MRS 7%
B2 EmHodis

Fig.2 Principal component scatter plot
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Table 6 Score values and sorting of Samples main ingredient

No. Fy £y Fy F HEFF
1 -0.78 -0.40 -0.24 -0.49 11
2 -0.41 1.34 -0.50 0.18 5
3 1.97 -0.89 -0.54 0.48 4
4 3.51 -0.96 0. 85 1.31 1
5 -1.08 0.15 0.65 -0.33 9
6 0. 44 3.35 -0.07 1.24 2
7 -1.11 -0.27 2.52 -0.20 8
8 -0.84 1.10 -0.54 -0.08 7
9 -1.48 -1.40 -0.93 -1.21 12
10 -0.84 -0.13 0.19 -0.37 10
11 1.78 0.12 -0.37 0.74 3
12 0.76 -0.83 -0.65 -0.03 6
13 -1.90 -1.46 -0.38 -1.32 13
3 itig
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