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Preliminary Characterization of Flavonoids of Adina Rubella and Antioxidant Activity of

Total Flavones of Adina Rubella

QIN Kaiyu, ZHANG Bei, WANG Ying, WAN Yongyan, LIANG Xuezheng, WU Min
( Liuzhou Traditional Chinese Medical Hospital , Liuzhou, Guangxi, China 545026)
Abstract: Objective To investigate the purification process, characterization and antioxidant activity of flavonoids of Adina rubella.
Methods The effect of the macroporous adsorption resin method, lime milk — sulfuric acid method and extraction method on the separa-
tion and purification of total flavones of Adina rubella were compared with total flavones of Adina rubella was taken as the index
component, and the optimum purification process was screened. The flavonoids of Adina rubella before and after purification were detected
and Preliminarily characterized by the ultra high — performance liquid chromatography —time of flight mass spectrometry(UPLC - Q -
TOF/MS). The antioxidant activity of total flavones of Adina rubella was investigated by iron reduction method,ABTS free radical scav-
enging rate(vitamin C was taken as the positive control) and DPPH free radical scavenging rate. Results The optimum purification
process of Adina rubella was as follows: HPD — 100 macroporous resin was used for adsorption with 50% ethanol as eluent. A total of
789 and 730 chemical components were detected before and after purification,36 and 28 flavonoids were obtained after characterization.
The absorbance of the sample solution measured by the iron reduction method was 0.743 3(that of positive control was 0.823 3),the
free radical scavenging rate of ABTS was 84.89% ,and the free radical scavenging rate of DPPH was 48.69% . Conclusion The total
flavones of Adina rubella can be purified by the macroporous adsorption resin method,which is simple and effective,and Adina rubella has
a cerlain antioxidant activity.
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26 mL, MA 1 mL 5% i fR &1 1% W, #825 , ih &
6 min; A 1 mL 10% AR5 VE R, #2250 , i B 6 min; Il
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Tab.1 Analysis of flavonoids of Adina rubella before the purification

A5 REHE(min) 2 FX B ESk e
1 10. 749 CisHiOs  290.0789  291.0861  3,4,2',4',alpha - pentahydroxydihydrochalcone
2 9.035 CssHO1s 6782522 701.2410  wanepimedoside A
3 8.623 CuHso0s  994.2559  995.2632  quercetin 3 — (6'' - sinapoylsophorotrioside )
4 3.410 CisHi.0s 274.0844  292.1179 6’ - hydroxy — O - desmethylangolensin
5 11.254 CaHuO 738.2343 acacetin 7 - (2G - thamnosyl) — rutinoside
6 8. 484 C3HuOn  762.1615  763.1687  quercetin 3 — (2'' - galoylrutinoside )
7 11. 803 CoH»O0is  740.1750  741.1818  3",6" -di - O - p - coumaroyltrifolin
8 8.193 CasHasO1s 568.1401  569.1473 5,7,3',5" - tetrahydroxy - 3,6,8,4" — tetramethoxyflavone 3" - glucoside
9 0. 685 C2Hn01, 5021106  525.1004  malonyldaidzin
10 11.247 CioHis0s 374.0998  397.0892  myricetin 3,7,3",4" - tetramethyl ether
11 15. 860 CasHuOs  392.1262  415.1155  hookerianin
12 13. 197 C30H34016 650.1839  651.1897  hesperetin 5,7 — O - diglucuronide
13 0.677 Ci7Hi60, 332.0907  355.0801  2',3,5 - trihydroxy - 5,7 - dimethoxyflavanone
14 5.179 CnH»0n 462,116 7  485.1057  rhamnetin 3 — rhamnoside
15 0.678 CoHnOn 436.1012  459.0903  taxifolin 3 - arabinoside
16 2.301 CisHis0s 362.1003  385.0896 5,7,3" - trihydroxy - 6,4",5" - trimethoxyflavanone
17 16. 560 CaHisOn 446.0842  447.0913  genistein 7 — O - glucuronide
18 17. 847 CsHasOn - 494.1405  495.1476  dihydroprudomenin
19 9.317 C3sHeO1s 678.2518  701.2408  wanepimedoside A
20 12. 181 CasHasO10  462.1521  485.1420  andrographidin A
21 13. 146 CasHs01 590.1653  591.1724  maysin 3" — methyl ether
2 17.850 CobliOn 488.1326  511,1216 6" - 0 - acetylglycitin
23 15.835 Cs1Hs6015 696.1903  719.1794  haploside C
24 1.951 CoH01 436.1018  459.0900 taxifolin 3 — arabinoside
25 16. 637 CiH3017  666.1795  689.1685 6" - O - malonylnaringin
26 17.058 CnHn01,  476.0946  477.1011  kaempferide 3 - glucuronide
27 17.093 CasHyOn 542.1765  543.1837  ikarisoside D
28 14. 742 CHiOw  724.1841  725.1909  isorhamnetin 3 - (4'"",6'"" - diacetylglucosyl) (1—3) - galactoside
29 13.071 CoHasOn 488.1332  511.1218 6" - O - acetylglycitin
30 8.278 CuH»01;  518.1042  541.0945 6"’ - malonylcosmosiin
31 0.678 CosHasO1s 604.1443  605.148 6 isorhamnetin3 - O —beta — D -2'",3"",4"" - wriacetylglucopyranoside
32 8.124 CoHuOis  670.1721  671.179 1 limocitrol 3 - alpha — L — arabinopyranosyl - (1—3) - galactoside
33 8.574 CaoHuO2  872.1999  895.1886  kaempferol 3 - (2" — feruloylglucosyl) — (1—=2) - (6" — malonylglucoside )
34 0.702 Ci17H 1409 362.0636  363.0699  3,5,7,3",4" - pentahydroxy — 6,8 — dimethoxyflavone
35 1.227 CisHi:0, 318.0740  319.0792  dihydroisorhamnetin
36 0. 682 CasHx0is 606.1635  607.1690 3 - (1,3 -benzodioxol =5 —yl) =7 - [(25,3R,4S5,55,6R) -6 - [[(2S,3R,4R) -

3,4 - dihydroxy - 4 — (hydroxymethyl) oxolan — 2 - yl Joxymethyl] - 3,4, 5 — trihy-

droxyoxan -2 - ylJoxy — 6 — methoxychromen - 4 - one

3% (140 K /43)10 h J5 H &I E Py, THE LR 45
RULEL 1 BRI, MR R AE pH 3K 5. 47 HiA EIHES,
ik 5,47 B Fer, Z 05 2R R 3) BEB AR 3 50
52 BB 3 1y C 78 43 W B 7K A A S B T A AR i, L ZE
HETE S T, 4 B A 30 mL {4 B4 4% ok 30%
40% ,50% ,60% ,70% ,80% I LT, & 35 °C Ik iz /KAl
HiR% (140 K /43 I iR 8, e B B IS L g dr , 43 31
DU P IR B (C) , T A VI3 (VR B % = Pk I Wk

JE x GEMEB AR /A AN B ) 4 2R WL 1 Conl o, &
BEAAR I BN 50% I B BRI 5 fe i, 57 BEA T A% T
B B i 1) S S PR BE , B 509% SR BRI .

RS 50 2 B 3 = 1) 30 28 0t s ot £ A2 B
T — AR PR L AR A b W5 B 3 DA G\ A s 255 45 it i
2, IR I 0 BRI AR 5 0 AR A A 2 IR I
P2 ACRT T, 2 ERIBURR R 7 A5 5 iR IR AR ER I, K
P S B T i B Sl K 3 W R S AT T Ak
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Tab.2 Analysis of flavonoids of Adina rubella after the purification
F5 REEE(nn)  2FX il FME bt

1 0.681 CisHisOn  798.2562 821.2468 quercetin 5,3',4" - trimethylether3 — galactosyl — (1-2) - thamnoside — 7 — rhamnoside

2 0. 684 CiHis0,  332.0899 355.0793 2',3,5 - trihydroxy - 5',7 - dimethoxyflavanone

3 0.700 CasH2O0n  502.1106  525.1003  malonyldaidzin

4 0.703 Co3HaO3 508.1192  509.1265 4,8 - dimethylgossypetin 3 - glucoside

5 0.712 CasHuOn 5841158 585.1228 myricetin 3 - (2" - p - hydroxybenzoylthamnoside)

6 0.744 CaoHnO010  420.1059 443.0950 5,7,2" - trihydroxy - 3,6,8,4',5" - pentamethoxyflavone

7 0.773 Ci7His0s  362.0643  363.0709 3,5,7,3',4" - pentahydroxy - 6,8 — dimethoxyflavone

8 1.122 CisHioOs  282.0516  283.059 1 cochliophilin A

9 1. 185 CieHi:0;  318.0737 319.0804 (285,38) -2 - (3,4 - dihydroxypHenyl) -3,5,7 - rihydroxy - 6 — methyl -2, dihydrochromen -4 - one
10 1. 888 CosHnOx  748.1482  749.1587 quercetin 3 - (2" - galloylglucosyl) — (1—2) - alpha — L - arabinofuranoside
11 5.793 CuHoOis 7242181 725.2258 natsudaidain 3 - (4 - 0 -3 - hydroxy - 3 — methylglutaroylglucoside)

12 5.954 CoHx0is  708.1895 731.1792 patuletin 3 - rhamnoside -7 = (3"",4""" - diacetylrhamnoside)

13 8.293 CosHas015 568.140 1 569. 1475 5,7,3",5' - tetrahydroxy - 3,6,8 ,4" — tetramethoxyflavone 3" - glucoside

14 8.720 CuHs0 9942560 995.2633  quercetin 3 - (6'" - sinapoylsophorotrioside)

15 8. 837 CuHuOx  762.1616 763.1688 quercetin 3 - (2" - galoylrutinoside)

16 8.868 CssHuOxn  786.2234  809.2125  Isorhamnetin 3 = O - [ 8- D - glucopyranosyl - (1-2) = [ & = L - thamnopyranosyl - (1= 6)] -

B~ D - glucopyranoside |

17 9.097 CssHpOis 678.2526  701.2413  wanepimedoside A

18 9.924 CasHusOn  784.2043  785.2469 rhamnazin 3 - isorhamninoside

19 11.249 CosHasO1s  552.1455 553.1526 3',5,6 - trihydroxy - 3,4',7,8 - tetramethoxyflavone 3 - glucoside
20 11. 340 CioHisOs  374.1006 397.089 6 quercetagetin 3,7,3",4" - tetramethyl ether
21 11.902 CH30is  740.1748  741,1816 3",6" -di- O - p - coumaroyltrifolin
22 13. 180 CosHasOrs 538.1299  539.1370 isolimocitrol 3 - glucoside
23 13.292 CaoH3:016  650.1855 651.1914  hesperetin 5,7 - O - diglucuronide
24 13.378 CrHasOy  372.1416 373.1493  citrusin E
25 15. 867 CyHis0s  322.1206 323.1287 neobavaisoflavone
26 16. 495 CosHnO1p  458.1220 481.1105 6" - O - acetyldaidzin
27 16. 742 CsoHas017  666. 1805 689.1694 6'' - O - malonylnaringin
28 17. 465 CiwHis0s  374.1004 375.1076 quercetagetin 3,7,3",4" — tetramethyl ether
W f 5/ % N 1%6)1()3? /%

80 60 //\\\

60 0 ’/\\ 40

. : .

0 - + . +t/h 0 pH 0 RN/ %

0 2 4 8 10 12 5.43  5.45 5.47 5.49 5.51 5.53 0 10 20 30 40 50 60 70 80 90
B C
A KM B.pH  C. LEARIK

B 1

A. Adsorption time

Y g B S IR B B 2 I B 3=

B.pH C. Volume fraction of ethanol

Fig.1 Factors affecting static adsorption of resin

12 35 A% i 14 4R BRI, 50 A 7K A i 8 ) 4 LA e
K EFEARBR 540 mLo2) SV 2R o LA i AR
R AR AR R MV S B A AR 2 A i 1 2 A Uk
JBE M2, 45 SR UL 2 B al 0, SV B AR AU 2 160 mL
B, PRI B B S T R 3, TR /K A Hf S S T
TEGEIBAARTN 160 mL B TR 56 42, 5 2 /b
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B, 456 i 100 A A 328 8101 7 8 3R 0 2 O R 3l 2 e
FAF A B TR I R TR 4 LA TR R R A
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A. Curve of dynamic adsorption leakage of total flavones

B. Curve of dynamic desorption of resin

Fig.2 Curve of resin dynamic adsorption test
0.643% , 24N 57.33%

SR - BRERIE TS 721, 20 6 BT I 3
WS R, AR v BT R T B P L T PR
L3 RCFAT IR JE W AS K A A R R A R
0.873% ,4i[EH 33. 17% »

TK A% Mg S B A PR R IR & A T Tk L Lk L SR &
Fis K ARLFNIE T EEAE L, AT 3 WK, 4 K A i
HERTSER N 1. 103% , 46 )% H 36.35%

AT DL A A7 AR S B T ) 2 5 TR/ MR R Ry R LA
BB > 2Bk > A KFL - TR .

2.7 KEGEERERRENEE
2.7.1 ERH &

ABTS % ¥ : % 7 mmol /L ABTS JG/K Z W5V Wik 5
2. 45 nmol /L i i R B VA W SF A IR A, Z IR OG i
16 h, JE it ABTS I % W o 5 HT I TS 7K & 1 s ¢
734 nm WAL G 0.7 +0. 02 A TAEH -

DPPH ¥ : Bt DPPH i& & WS % k€ , BA R,
IATCK ST E 45 15 DPPH 3R o B GHRAE

PBS: 43 3Bl Na,HPO, #l1 NaH,PO, ¥} A i 5 , K %%
PRAE , BB, A2 B TR IT € 28, 1A
IR 4,15 pH 6. 60 PBS,

2.7.2  fAMEMENE

ABTS [ i BEW5 4% B ABTS TAE WS &, Bl
o MR U RE ST TR AT IR RO, AEAE R C
K BT EOAE A 734 nm P AR E HLR 6 RE L LJGK
CBEAEBPERT B TS BR R W B = (1 - A1/ Ao) X
100% o Hor, A I ABER S 5 I IROGRE , Ao R BRPEXT
PRI G RE S 25 RAE BR 3 84. 89%

DPPH H H1 335 FR 3 6 0. 1 mL 32 BUY AL i 70 I
B AR C BT N — 7 & /) DPPH R, Uk TR
5], 8 37 COKAT 30 min J5 , 7 517 nm K AR SERE
E , LR BUKFIIOK CEER G RE, iR R C
VEBF T BR 25 FRTEBRFEN 48. 69% o

BRIA R RE T - PR IO RE i TR PBS R AL B
VA AR IR AT, 50 °C ROV 20 min, TA 10% =54
LR, 3 000 v/ min 550> 10 min, B {5, N
IR =S AR W, IR AT, 10 min J5, T 700 nm 3% K &b
PEREIN 2 o LAGEAE 2 C A BEPEXT B IROB A 0. 823 3,
PEBCYIRE S RO EE R 0. 743 3,
3 itig
3.1 3IMaoBEadAEE

B 2 A 14 43 B A4 T R 2 IRk e A 2
Bride B — WRAEEOE KU BB WL | DA R G 5 2
B RURTE IR SRR AW 5 AR
PEEUE AR 3 AT LR G R B AR EE T 2R
B A KL - BRI R AL R B i 3 Ay 5 4l
fbIrids

AL AE F LR AS R AR M 00 A ML 04 7K A
FELEE A [ 2 T &1 ) JH A B 4R R 53 85 Fl T AR DL AR I 1Y)
Ji BHL AR P R AL 2 24 R A o g ok, EL g B TR AR
AEARL IR B TR PT AR B8 1 o o I U vk B AR AE AT 20 A
B, {HUEE AT AR 2 OE R O 1 R U e 22
L 2P 9 A 3 &, 2 A 5 G, I
[ AT K , 4 SRt R R S 0 T 4l A B R S
PaNiOR IR

AT RFL — B R I 2 TR B 09 20 B s, R T B R
T 19 77 3 B A3 B8 T 28 1 o BT 28 o0 5 2
Py 0 5 I 55 IR, T A T T AR T R s AR A I
VEBT H A BAE AR TRT ER Sp AT , (ELX) TV VAR ) R k3
SRA A A B Ao 1R G W OR BT B A 5 A R
SRR, BR Mt AR B 5, DA A A R R B BT H A
VUUE SCEFT A, BRI ™ A A5 o G5 IR S8, I 7 EE R
BRI, BORE AR IO 5

AL B4R R s A L e 3R A e B R, EL A
SN R N S W E R ENA T B N [ Bl Al e Y
R 53 B Al WA T RS AR 72 00 =22 R AL I o
BB e R R AE T RER K, AR 46 2% 32 B A6 ) )
o A B B TE AL IRAE T 4G, B 2 Al A 7R TR R AR i
BRI, 38055 3% R o B ] o HL LI B2 bl T 3
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