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Determination of seven flavones in different parts of
Tebitan medicine Rhododendron anthopogonoides by HPLC’
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( 1. Qinghai Key Laboratory of Tibetan Pharmacology and Safety Evaluation, Northwest Institute of Plateau Biology, Chinese Academy of
Sciences, Xining 810008, China; 2. Key Laboratory of Tibetan Medicine Research, Chinese Academy of Sciences, Xining 810008, China )

Abstract Objective: To establish an HPLC method for the simultaneous determination of 7 flavones including
hyperoside, rutin, quercitrin, quercetin, luteolin, kaempferol and isorhamnetin in Tebitan medicine Rhododendron
anthopogonoides. And to compare the differences of the content of the above seven flavones in different parts of the
plant. Methods: The HPLC method was performed on an Agilent Exlipse Extend C 4 column ( 250 mm x 4.6 mm,

5 wm ) with a gradient elution of methanol and 0.05% formic acid solution. The flow rate was 1.0 mL * min~". The
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column temperature was 30 “C and the detection wavelength was set at 254 nm. Results: Excellent chromatographic

separation was achieved with good linearity ( r = 0.999 0 ) within the linear range of the seven flavones. RSD of the
precision test was less than 3.0%. The average recoveries of the seven flavones were in the range of 90.1%-96.1%.
The contents of hyperoside, rutin, quercitrin, quercetin, luteolin, kaempferol and isorhamnetin in different parts
of plant were 0.042-5.836, 0.254-1.960, 0.015-0.612, 0.048-1.158, 0.219-1.035, 0.021-0.078 and 0.017-
0.100 mg * g, respectively. The results showed that the total content of seven flavones decreased as follows: leaves>
twigs> flowers>old branches>roots. Hypericum, rutin, quercetin and luteolin were the major flavones in Rhododendron
anthopogonoides , which mainly distributed in twigs, leaves and flowers. Conclusion: The established HPLC method
is simple and accurate. It can be applied for the flavones determination and quality evaluation of Rhododendron
anthopogonoides. The distribution feature of flavones in the plant can provide the basis for rational use of resources.

Keywords: Rhododendron anthopogonoides; different parts; hyperoside; rutin; quercitrin; quercetin; luteolin

kaempferol ; isorhamnetin ; multicomponent determination; HPLC
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W (B ), B PEME (0~10 min, 10%A — 32%A ; 10~30
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1. 4 22 Bk 17 Chyperoside ) 2. 7 T (rutin) 3. #fi 52 11 ( quercitrin )
4.8 12 2 ( quercetin ) 5. RJEBEZE (luteolin) 6. 11251 ( kaempferol )
7. 5+ B4 (isorhamnetin )

AR & XF B (mixed reference substances ) B. 4£ (flowers ) C. I
(leaves ) D. A% (twigs) E. %A% (old branch ) F. 4R (root )
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Fig. 1 HPLC chromatograms
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Tab.1 Regression equation, linear ranges and related coefficient of seven flavonoids
s I ANEE Ktk PR E TR
(g -mL™") (mg-g™) (mg-g")
S22k (hyperoside ) Y=2.684 x 10" X+4.349 x 10* 0.999 5 5.72~183.00 0.005 0.017
T (rutin) ¥=2.052 x 10°X+2.207 x 10* 0.999 0 2.84~91.00 0.007 0.023
itz 1 ( quercitrin ) Y=2.866 x 10'X+7.491 x 10° 0.999 5 1.03~33.00 0.004 0.014
Hit 7 % ( quercetin ) ¥=3.795 x 10°X-5.428 x 10°* 0.999 4 2.91~93.00 0.005 0.017
ARIEHEZ (luteolin ) ¥=3.550 x 10°X-4.064 x 10’ 0.999 1 5.66~181.00 0.019 0.063
1L Z5 1 ( kaempferol ) ¥=3.660 x 10'X-5.652 x 10’ 0.999 4 0.47~15.00 0.004 0.014
S ZEE (isorhamnetin ) Y=4.264 x 10*°X-6.158 x 10 0.999 0 0.70~22.50 0.003 0.011
R ORBRRR LA AR S & (n=5) 700 (ZUFFLASIE ) 6 4y, B0 29 0.5 g, 7 A A 4

49 5.789.1.371 ,0.015.0.879 4. 1.034,0.047 92..0.100 2
mg- g, RSD 734N 0.8% . 1.3% . 1.7%.0.7% . 1.9% .
1.1% . 1.6% , R T EE R AT

2.7 ARG

PRI % 1 7 A B2 A R R

RG] M MR ORI EER LRI
FRZ= 0 IR S A AR A A T 1.4.1.0.0.1.,0.6. 0.4,
0.1.0.1 mL, P #ERH A H B 26.3 mL, #% #R “2.2.27
TR A5 R A5 VA WL AR “2.17 T A R E
BN SR 2,

®2 7THEMEKERNELR (n=6)

Tab.2 Recoveries of seven flavonoids

W Fibt i ik A Wik EITE S
( constituent ) (weight ) /g ( conten:)/ (added ) /mg (found ) /mg  (recovery ) /% (mean Rsbre
(mg-g™) recovery ) /%

Gty 0.512 2.569 1.281 2.525 94.4 96.1 3.1

(hyperoside ) 0.496 2.569 2.487 94.7
0.503 2.569 2.471 92.0
0.507 2.569 2.539 96.5
0.491 2.569 2.542 100.0
0.501 2.569 2.554 98.9

T (rutin) 0.512 1.960 0.911 1.915 100.0 95.7 3.7
0.496 1.960 1.862 97.7
0.503 1.960 1.821 91.7
0.507 1.960 1.887 98.0
0.491 1.960 1.793 91.2
0.501 1.960 1.854 95.7

Hit F ( quercitrin ) 0.512 0.023 0.066 0.073 92.8 90.1 5.3
0.496 0.023 0.069 87.3
0.503 0.023 0.073 93.1
0.507 0.023 0.069 86.9
0.491 0.023 0.075 96.5
0.501 0.023 0.067 84.1

Hitz % (quercetin ) 0.512 1.158 0.559 1.121 945 95.4 1.6
0.496 1.158 1.115 96.7

Hws i




il _EeEE —— m - mencjy

‘jPA W) 4 BT 22 E ChinJ Pharm Anal 2018,38(8) -1329 -
F2(4)
Wi Pkt i Ak Wit ETe S
( constituent ) Cweight Ve mme"fl)/ (added)/img  (found)/mg  (recovery ) /% (mean RaD/%
(mg-g™) recovery ) /%

0.503 1.158 1.113 94.9
0.507 1.158 1.109 93.4
0.491 1.158 1.113 97.4
0.501 1.158 1.114 955

APRHLZE (luteolin ) 0.512 0.701 0.362 0.703 95.0 93.6 2.6
0.496 0.701 0.689 943
0.503 0.701 0.692 938
0.507 0.701 0.677 88.8
0.491 0.701 0.688 95.0
0.501 0.701 0.695 95.0

251 ( kaempferol ) 0.512 0.078 0.075 0.108 90.8 925 38
0.496 0.078 0.112 97.8
0.503 0.078 0.106 89.0
0.507 0.078 0.110 93.9
0.491 0.078 0.105 88.9
0.501 0.078 0.110 94.6

SERZEZ (isorhamnetin ) 0.512 0.068 0.045 0.073 84.8 91.2 438
0.496 0.068 0.076 93.9
0.503 0.068 0.076 929
0.507 0.068 0.074 87.8
0.491 0.068 0.077 96.9
0.501 0.068 0.075 91.0

2.8 FEA A EIE SAFIEATINAE , LLAMR T 7 AN B 28 40 1

WB R E FE S 5 AR RO 1 o 4% B G5 3.
“22.2" WU BB A SR R 4% 217 T (a8

x3 ZUIEHEL S ANEAH 7T ANEMRPLE (mg-g)

Tab.3 The contents of seven flavonoids in five part of Rhododendron anthopogonoides

% SRl AT Mk e 1 it R ARRHR Ll SR SN
(‘part ) (hyperoside) ~ (rutin)  (quercitrin)  (quercetin)  (luteolin ) ( kaempferol ) (iisorhamnetin ) (total )
R (root ) 0.042 0.254 — 0.048 0.219 — 0.017 0.591
2EAH (old branch ) 0.684 0.802 — 0.328 0.278 0.021 0.021 2.142
R (twig) 2.569 1.960 0.023 1.158 0.701 0.078 0.068 6.556
it (leaf ) 5.836 1.376 0.015 0.878 1.035 0.048 0.100 9.289
7 (flower ) 2.207 0.416 0.612 0.765 0.900 0.027 — 4.927
3 itig PO T W L 75% WP /KRR 7 %o ZU A G v 4 22
3.0 AR AR 5 VAR B e BEHSF 7 A BRSO RICR: | 2450 1R P
AR S R 5 0 B A M B AT Sk G, R 75% FESK R A 30 min R, 4 7 A H
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FET SRR AL o BEE (R fL 25 SR 2R B
2 P R U] A 40 min I HRBCR A B B i, B S
PRI (B] 34 0, $EBGR 7 A B ERZE RLS  HAN
Hohne FrRL KBRS T 7 AN BRSBTS
VTR A AP S FH R B P 42 B 40 miin
3.2 KRR AR

HE i 254 T AE 254 nm F1 360 nm BRI A7 48 K%
WAL, FRARE 4 22 Bk 5 7 AN B A/ 200~400 nm [
L UM ISCRAAE , DL % 254 nm &b I IS (B 25 T RE R AR 4
360 nm ARME A AR B AE 254 nm VERRTIIEES
3.3 AEIEAL 7 AN EER 53 3 A R S A

FUEFE RS UM CE2E OB I RIAE 5 SRR
W7 AR A EEH — e AR, 7 A
BEER2E A A B > Bl > 76 > B > R 4
225 SRS I ) | N S N s L= )
B3, H A vh o AT IOk R s MR A 32
B TAC, HA T S ARG AR 7 A EER
S IC T A 4 AR, EUAKE R 5 A6 PR A
SRR ORI RIAE R T AR R A A R 4y
A3 BIFRAL

ik 2= 22 LA ST R ES B A6 R ORE A 24, i (1
HE R 2 SRR ETRR 25 (SR — W) R 0, B A
(25 IR R IR AE R o ARSI 56 i Bl o34
BROR B R Ry S i, T AN B
I TrAEZ A, BA B e, o] 5 iR — (]
YE R 245 AR o

AT 3 ST 1) 1R ARCRORE 0 1 AN B A B N
IR (AR AL ks I FIAE ) v 7 AN B 47
Dy s ORI T , ML, ] oA FUA L RS 24 R 1) o AR
S % 7 AR AEAS R 1 53 AT RAE
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