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HPLC analysis of flavonoids in Apocynumvenetum

tea and its antioxidation in vitro
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Abstract: In this study, the contents of rutin and isoquercetin in
flavonoids of Apocynumuvenetum tea was determined by high per-
formance liquid chromatography ( HPLC), and the antioxidant
effect in vitro was evaluated. A good separation of rutin and iso-

quercetin from flavonoids of Apocynumvenetum tea was achieved
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by vacuum heating reflux combined with macroporous adsorption.
Rutin and isoquercetin were separated effectively in the extract of
Apocynum venetum teaflavonoids. The results showed good linear
relationship, the range of rutin was 0.453 1~9.062 5 pg (r =
0.999 55) and that of isoquercetin ranged from 0. 258 3 to
5.166 5 pg (r = 0. 999 65).
isoquercetin were 99.91% and 100.05% (n=9).
RSD of this method were respectively 0.11% and 0.10% (n=5).

The recoveries of rutin and

The accuracy

The contents of rutin and isoquercetin in A pocynum venetum tea
flavonoids were 0.059 4, 0.673 4 mg/g respectively. Moreover,
the antioxidant experimental results showed that Apocynum
venetum tea flavonoids had higher scavenging abilities of 1, 1-di-
phenyl-2-picrylhydrazyl (DPPH) , 2,2-azino-bis(3-ethylbenzothi-
azoline-6-sulfonic acid) (ABTS) and hydroxyl radicals than V¢
positive control. It can be found that rutin and isoquercitrinwere
the main components of flavonoids in A pocynumvenetum tea. The
flavonoids in A pocynumwvenetum tea had good antioxidant activi-
tiesin vitro.

high performance liquid
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Table 1 HPLC mobile phase gradient elution procedure
BEJBE I (] /min WA A/ % WA B/ %
0 90.0 10.0
5 81.5 18.5
15 81.0 19.0
25 79.0 21.0
30 0.0 100.0
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Figure 1 The chromatography of HPLC
2.1.3  ZMExFRaoN #—LWEAEBRE T R

TP FEA Wk Y = 26.026X + 10. 496 (R? =
0.999 55),Y=45.57X +4.580 7(R*=0.999 65), H 4> %I
1£0.453 1~9.062 5,0.258 3 ~5.166 5 pg BT B AN 230
REFIEMELR
2.1.4 KRR CHEAME REERE RS R
TR0 S B Y 0 TR RSD {43 53 D 0,110 1 0.10%
(n=75) , RUIARTT BRI % BRI, 72 == AL 56 Ik b
TR S R & B9 RSD 43 5 15700 F1 1.09%
=5, RUYIAFERERNERT, EREERIEST ST
0S4 B RSD (B33 R 1.16 %6 F1 0.42 0, I P T
S B T FEAE SO B 24 h AR FRRRE
2.1.5  [IeR R 2 WL AT SR R R T 2 [l ik
T 99.91%,100.05% (n=9) , 32 B & SO AHE T
WA SRR A VR 1 B s o R A R Y MR A
2.1.6 PR EME  HR 3 ATH, DA KA B A
B R TR S A A B R 500 R 1L H
SPM R e BARE L 5 SCERC 15 J4RE 45 R A A — B
2.2 HRRERRAENMRL

M4 AT, Y B B <<T0Y I . BB B T 1Y
BEn 7T SR E AR R Y ) s {2 2 R vk
BE=>T0% BE T R A R R IR N . O e L
709 ZBE R FRIUAE

91



92

REL 5K SAFETY & INSPECTION

BE 2158 | 2019 4F 9 A | &RS5VH

F2 OERABER

Table 2 Experimental results of recovery

MEXS AL/ mg SME/ mg & Y RSD/%
0.036 3 0.046 00.000 2 98.99740.42 0.43

BT 0.045 3 0.055 3+0.000 2 99.84740.45 0.45
0.054 4 0.065 0+0.000 3 100.8640.47 0.46
0.041 3 0.163 3+0.000 3 99.44740.85 0.85

SR 0.051 7 0.174 1+0.000 5 100.3840.89 0.88
0.062 0 0.184 4+0.000 6 100.3240.90 0.89

®3 FTHRFEWPAT . RHEERE
Table 3 Contents of rutin and isoquercetin in

A pocynumvenetum tea

B dh it/ g Sebit Bz 1T A i/ mg

7T &/ mg

0.097 3220.000 5 0.059 4420.000 8 0.673 4220.043 0

R4 ZEKEXNFHERFERTET SWEHE
REEN®Mm

Table 4 Effect of ethanol concentration on the extraction of

rutin and isoquercetin in A pocynumuvenetum tea

LRI/ N FT i /mg S B HF & i /mg
50 0.050 3£0.000 5 0.638 840.040 8
60 0.054 9-£0.000 5 0.658 140.041 2
70 0.059 6£0.000 6 0.673 940.039 7
80 0.056 8£0.000 4 0.663 740.039 1
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Figure 2 DPPH clearance rate of flavonoids in

A pocynumvenetum tea
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Figure 3 ABTS clearance rate of flavonoids in
A pocynumvenetum tea
2.3.3 WHHRZRIEA MRS WK 4 AR Y B AR

KBRS A Ve W BEAE 0.2~0.4 mg/mL i, i BR fE T
FH 25 BRAETE 620~ 1000 5 [ 4 B it o BE 9 45 I 29 7 R
B X R A R W BR R B, SR E
1.0 mg/mL B}, EERERIE 25.7 % . T bR AE Iy 3 K T 7] vk BE
Ve Al R85 B AL & Y 43 T 254 vh T & R IR K6

3 i

128 56 ) T i RO (35 TR I S T B A R A R v

301 -
A — AN
‘Bﬂ: =X 257 +§ﬁﬁ"|‘$
BEs ‘
o FE 201
e
g =
M= T 10F
2 5
T E 5p
0 ‘ ‘ ‘ ‘ ‘ ‘
00 02 0.4 0.6 0.8 1.0 1.2
Rz
Concentration/(mg * mL™)

B4 FhrFxmanrlaghiini
Figure 4 Hydroxyl radical clearance rate of flavonoids

in A[)oc‘ynun’m()nm‘,um tea



&M | Vol.35, No.9

TSR i O T S R A 8 S B AR Ak B R
DPPH H 12 . ABTS [ i ZE M2 A th 239 BA RIFH
TEERAEF o AR5 b 42 B 2 A IR 28 BB P T e A
B B B R A 5000 DL bl AR T MR
HAE N B B AR 2 TR AN R B SRR D . (EA
WFFEH AT 5 i dm v O TR SR B i AT TR
PR3 BT WRIE 2 WoR  R [6) (9 2 A R 2 T 38 & AT 4 24
BRH B R I ZE B -3-O-p-D-E B H i & H
LA 4 22 Bk 25 ) T T I 20 A PR S 9 A 20 0
L4819y o 18] (9 By IR 45 A o i — 22 AT 5

5 % Uk

(1] e RSN TR 3 24 3 22 51 25, A A RJL A [ 24 4t
—#RL M. 2010 4E R, db . o E B 2GR W kL. 2010.
55-57.

[2] KAORU I, TAKAHIRO S, IPPEI T, et al. Cardiotonic
effect of Apocynumvenetum L. extracts on isolated guinea pig
atrium[ J ]. Journal of Natural Medicines, 2009, 63 (2).
111-116.

[3] LAU Y, KWAN C, KU T, et al. Apocynum venetum leaf
extract, an antihypertensive herb, inhibits rat aortic contrac-
tion induced by angiotensin II: A nitric oxide and superoxide
connection[ J ]. Journal of Ethnopharmacology, 2012, 143
(2): 565-571.

[4] KAMATA K, SEO S, NAKAJIMA ]J. Constituents from
leaves of Apocynumvenetum L[]J]. Journal of Natural Medi-
cines, 2008, 62(2): 160-163.

[51] KUOCS, KWAN C Y, GONG C L, et al. Apocynumuvene-
tum leaf aqueous extract inhibits voltage-gated sodium chan-
nels of mouse neuroblastoma N2A cells[J]. Journal of Eth-
nopharmacol, 2011, 136(1). 149-155.

[6] AAMEAT, ATy, YO ZE, 5. B A Bk i B 3 R B0 100 A1 4 T
Z:5 NE g Racal el i iF s LI ). ) ARk, 2012,
39(16): 169-171.

[7] GRUNDMANN O, NAKAJIMA ] I, SEO S, et al. Anti-
anxiety effects of Apocynumvenetum L. in the elevated plus
maze test[ ] ]. Journal of Ethnopharmacology, 2007, 110(3) ;
406-411.

[8] TA&A#, Ty, Phafl, . HPLC 35 & #4827 R4S H 1
PR R LT] BB S5 0F &, 2012, 33 (11D
168-172.

[91 ZHANG Yu-chi, LIU Chun-ming, ZHANG Zheng-kun. et
al. Comprehensive separation and identification of chemical
constituents from Apocynumuvenetum leaves by high-per-
formance counter-current chromatography and high perform-
ance liquid chromatography coupled with mass spectrometry[ J].
Journal of Chromatogr B, 2010, 878(30): 3 149-3 155.

[10] fRkHE, M@z, R . HPLC 2 R At B i 2 fh %

ARRI o T 4 2 WA K S i R A [T b B2y,

* BEHPLCUNETHRFEMEIZARRS REEIMIAALFFEHR

2014, 45(9) . 1 326-1 329.

[11] 4, v, TEGIE. S P LI oA a3 vk W)
000 5 BT 5 2 A JRR A T AR SRR R T A w LT ] AT RL
4%, 2016, 32(3): 431-434.

[12] ER/H, 85, % & 8, 5. 2 A6 R A% o5 1 42 BU 3 /b R
CYPZEL W2 ma L) ] & % @ Bt Kl 27 4. 2015, 5(6)+
1 605-1 614.

L13] A . 24 % i Bk o 35 TR 28 A &5 W) $2 BT B iF 52 [ D]
KRG P BERL R, 2005 65-67.

[14] 5k PR, BB, 295 . KRILR AR ] 25 43 5 4l 4k 2 1 R
SR A SRR ). P E 228, 2008, 33(10):
1 141-1 144, 1 230.

[15] AN Hai-juan, WANG Hong, LAN Yue-xiang, et al. Sim-
ultaneous qualitative and quantitative analysis of phenolic
acids and flavonoids for the quality control of Apocynum-
venetum L. leaves by HPLC-DAD-ESI-IT-TOF-MS and
HPLC-DAD[ ]J]. Journal of Pharmaceutical and Biomedical
Analysis, 2013, 85: 295-304.

[16] WOJDYLO A, OSZMIANSKI J, CZEMERYS R. Antioxi-
dant activity and phenolic compounds in 32 selected herbs[ J].
Food Chemistry, 2007, 105(3): 940-949.

[17] HkAe, Bwisg. #0ak, 4. DPPH ¥ iE M0 P A 1k & P 5%
PERELI]. &R, 2014, 35(9): 317-322,

[18] YE Chun-lin, HU Wei-lian, DAI De-hui. Extraction of pol-
ysaccharides and the antioxidant activity from the seeds of
Plantagoasiatica 1.[J]. International Journal of Biological
Macromolecules, 2011, 49(4); 466-470.

[19] OH J, JO H, CHO A R, et al. Antioxidant and antimicro-
bial activities of various leafy herbal teas[ J]. Food Control,
2013, 31(2): 403-409.

[20] BE5%. 1L 45 4F 2 By SR B K bt EAL I P pF e (D], K4 -
THAKE, 2010, 12-15.

[21] Z=47, sk AW, R, 5. KR ™1 A RR 25 R 28 553
W01, HhEEkE . 2009, 32(9): 1 359-1 362.

[22] fRiBR, XU, XRS5, 270 K0T 2 i 2% 5 43 1l A i
JE U VROAR € 1 — T 43 B BT P L BT L A IR A AR
2010, 29(10): 1 073-1 077.

93



