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The antioxidant activities and protection on DNA oxidative damage

of flavonoid from the flowers of Abelmoschus manihot
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Abstract: The ethanol extracts of flowers from Abelmoschus manihot
was extracted by petroleum ether,ethyl acetate and n-butyl alcohol,
and four different polar portions were obtained. The scavenging effect
of different phases on DPPH « , + OH and H, O, were studied to re-
search the antioxidant activities of each phase. Moreover, the protec-
tion of n-butyl alcohol phase on DNA oxidative damage was also
studied, and the flavonoids component was identified by HPLC— MS.
The results showed that the ethyl acetate phase had the best scaven-
ging effect on DPPH « , with ICs,value 0.038 6 mg/mL.
- OH and H; O, best, and

However,
the n-butyl alcohol phase had scavenge

the ICs, values were 0.225 0 and 0.575 7 mg/mL, respectively. The
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n-butyl alcohol phase was proved to show protective effect in some
degree on DNA oxidative damage., and totally 11 kinds of flavonoids
were found in the n-butyl alcohol phase.

Keywords: Abelmoschus manihot flower; flavonoids; extracts; an-

tioxidant activity; DNA oxidative damage
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DPPH(1, 1- B e B8 JF) < 56 [ Sigma 24 7] 5

FoA ]« 4 h 2 25 4 AL =R A IR A A
1.2 HE5&E
B F K- : ME203E #Y, £ 8 Mettler-Toledo 23 #]
D PR - KH-100B 59, B 1l R A #8 7 {3 2% 4 BR
TE K A5 . HH-S2 8, i 2 A (bR )
e 4% 7 & A - RE-5203 B, |-G W28 AL AL ANAR ) s
18R K 3t 20 % A SHB- I AL 8 M K 3 RE T % 4 1R
NG

XOGHE Hh 0] WL 43 65 BE 3 - U-1901 B, db 52 3% #r 5@ H
ILEE A BRA T 5

PN 66 JE 1 : Cary Esclipse 1, 3% [F Varian A ,
1.3 REHE
1.3.1  BEEEIEEMIAL A PRIRE B RN K. A
609 ZBELL 1 1 20 (g/mL) (A o 7E 50 °CF #8752 B
30 min, JHUE KR UE I B AR B HEFR G TIERSG
R SEAE LR Y CACTE) . B & K 43 0. 1Ko T
Bk LR MR IE T REHEAT A0 0 22 I AR B, T 8 2K UM £
B K S AR A bR RE R G TR 3 A A (AFP) L &
2 W6 (AFE) | iE T BEAH CAFB) fl K A (AFW) 4 43 %

/L\\#
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AL(NO;); —NaOH M 5 B AR i fi 28 A = 11.645 71C —
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1.3.3 W EEMLSHEIAAN DPPH « J§ERAE I E S5 X
#RC10,7E 10 mL B0 Hoim A 1 mL R [R] i B 1 22 UM 3
4 mL 0.04 mg/mL [y DPPH W IR &35 IR T R
B 30 min, £ 520 nm ZbE G DL VOl BRI

Sl=<1—A1XA2)><1oo%, (3)
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K
S,—DPPH &%, % ;
A;——1 mL ZBHHFE K +4 mL DPPH %5 0 OG5
A,——1 mL ZERAEER +4 mL ZEHRCE
A,——1 mL H,O0+4 mL DPPH ¥ (W56 EE .
1.3.4 HEFELRFEAMI - OHWEREEHNZE BH X
Bk[11].76 10 mL .04 KK A 1 mL 0.75 mmol/L 4§
CRIAFEBR.2 L BiRRZE M B W (pH=17.4),1 mL
0.75 mmol/L ¥ FeSO, ¥ .1 mL 7~ [ e B 25 WO 7 0%« fik
JEMA 1 mL 0.01% H, O, &% 45) . 7€ 37 C /KB 1 h,F
510 nm Ab WL BE , BL V. BRI
A, A,
A,—A,
o
S,— « OH iEBRE. %
Al—1mLA - RIE+2 mL BRI PE R+ 1 mL
FeSO, +1 mL H,O+1 mL H, O, i 6 ;
A,— 1 mL A - RAIE+2 mL B iAW +1 mL
FeSO, +1 mL ZRAHE W +1 mL H, O, B GEE 5
Ay—1mLA —HIE+2 mL BB EZEMAER+1 mL
FeSO, +2 mL H,O WM BF,
1.3.5 EEEMAZEBAEN H, OB Wl E S% 3
wik[12], 78 10 mL .08 FinA 40 mmol/L H, O, B & 28 #h
W (pH=7.4)0.5 mL, % BAH % 0.5 mL, f§ PBS(pH=
TS 8 mLIRA) ¥ BN 15 min, 7E 230 nm &b H

S, X100% 4)

1*A2

Ag

S;=(1— ) X100%, (5)

A

SSAHZ()2?§%%9%§

A,—0.5 mL H,0, +0.5 mL ZEHUHIE W +7 mL PBS
FA R B 5

Ay, ——0.5 mL FEHARVE IR +7.5 mL PBS (0 65

A, 0.5 mL H,0,+7.5 mL PBS {65,
1.3.6 BEZEALIE T BAXT « OH #5553 DNA S4B 15 i {7
PAER 25 SCIRCI3 ] TR 9B G I RO T L
100 ng/pl. DNA.10 uL 0.1 mol/L (NH,), Fe(SO,), ¥ K «
10 uL 0.17 mol/L ¥y EDTA-2Na ## .10 L 0.015% H, O,
.10 pL 10 mg/mL Ve## .10 pL AFB .40 pL 1X
TE S iE W I 0.5 pL Goldview Y4k}, 1R 5] J5 #E 5 min, %%
M 2 Fk A e Ex =5 nm, Em =10 nm, 768 & i K
486 nm T 4% 500~700 nm 5 Fl A #9508 B
1.3.7  BEZELLIE T BN H, O, 15T DNA S i1
PAER 25 SCIR04 ] ZE RO 9OE L @ I P RO T L
DNA .1 pL 30% H, O, .5 pL £5 AFB W .95 pl 1X
TE Z i L % 0.5 uL Goldview ¥ - 184 J5 it & 10 min,
FHET AN AT 10 min, 22569052 2 AF[H] 1.3.6,
1.3.8 WEIFEMIET EAMK HPLC—MS f##r  AFB A H
BEVA % . E4T HPLC—MS J3p#7 . WA (3 261 : BEH C
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(2.1 mmXx100 mm, 1.7 pm); FEIAH: ZE—0.1% B Bl s B
FEVEME M :0.3 mL/min; FE i 45 T A& 5 plsid 3t
200~400 nm 2465 . B A 48 e 1R R I S [
Gm/2):100~1 000; BN HEL 3.5 KV HESLHL K30 Vi
TR - 100 °C 5 JBE 7% 500 I < 400.0 °C 5 B ¥ 50 R0 =
700 L/h; W5 S A .50 L/hs A .1 800 V,
2 RS0
21 BEEXENHEBEREMESE

1A, SR BUG KM 015 2k 5] 67.39 % . {H 8 i
TR AUE 113.9 mg/g, 1 2R Z B AR R IE T BERR Hh A 3 1
S MR ] 491.24,417.68 mg/g,

®1 TARMEBUBERBERNSE
Table 1 The yield and content of flavonoid in

different phase
HBAL B/ %

BEER & A/ (mg + g7 1)

AFP 2.61 68.8
AFE 4.88 491.2
AFB 18.26 417.6
AFW 67.39 113.9

2.2 EBEHEWRZFNMEI DPPH - K)iEREEN

AL ATH A IO AL Ve i Bk DPPH « 1968 J) B &
BT EE R KGR, HE M B R, HREKRE RN
0.18 mg/mL i}, AFE Fl AFB B9 i & 2 4 5~ 95.233%,
87.25% .1 AFP #1 AFW %} DPPH - 35 B %L T 50%.,
AASFERICAH  AFE (1935 B B8 J) It 638 Ve 3 BRAE ) .

1007
—=— Ve
L —e—AFP
< 80 —a— AFE
g ——AFB
% E 60F ——AFW
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20+
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Figure 1 Scavenging effect of extracts on free

radical DPPH -

2.3 HHEELSFERMEX - OH HiEKREEN

oy & 2 AT & FE BT + OH 1935 5 2 6 25 i 1 ik
W3 BB . AFB il AFE X% - OH (035 R 68 1 /5 T AFP
M AFW, 244E 5 8 W E 155 0.4 mg/mL i} . AFB F1 AFE
X+ OH BB E & T 95% . AFW [ B R 56.33% .
i AFP %} « OH I35 BR324 2 50% , £ W] AFB fil AFE A
B MNEER « OH Mg
2.4 EBERSFEIMEX H.O.MFEREE

A P 3T A T AE R R BT P B T

1001
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T bR
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Figure 2 Scavenging effect of extracts on free

radical + OH
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Figure 3 The scavenging activity of extracts on H; O,

MBS R A ZEIOH T H, O, 15 BR A8 T 1 5 . 24 0 ik ok JiF
4 1.0 mg/mL B}, AFP 1 AFW {35 5 2 LR AK . it AFE il
AFB I35 B R 33 90% . AFE Ml AFB [ ICs, {4 4> 3 K
0.628 5,0.575 7 mg/mlL,
2.5 AFB3 - OH S8 DNA S4B G HRIPIER

i & 4 A] 51, Goldview—DNA 7E i & 532 nm 24 A
REFEIE EEA - OH ZH 1 DNA B, Hoe Haim ik
258.836 8 a.u.; 5| A+ OH J5 . DNA (1% XU JiE 25 #1835 38
0 DNA Akl Goldview 22 [A] Y fE it 1% 3 . 5 BUA R 980k
B R R AIG L BB B GBS 61.324 7 au., P B 5 AN MA
AFB ¥ W5 - 9 6 98 B 10 48 L 6 TR 5 1 I M A7 A 55 T

3001

iR
Intensity/a.u.

Wavelength/nm
B 4 AFB st « OH #5659 DNA R AL S 45 69 5% 7 1A
Figure 4 Protection of AFB on « OH-induced
oxidative DNA damage
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Figure 5 The maximum fluorescence intensity of AFB

system at different concentration

« OH %} DNA (%Lt e B . AFB ¥ B F 0.12 mg/mL
i I 2 R T TR R R Y 1 9 S R G B L B X
DNA S A8 05 (1 O 57 45 FH 3 3R, 29k B2 3 0.12 mg/mL
i % DNA S AL 5 1 4R 4 4 FI B AFB ¥ B 1 38 Jin 1 vk
5. B B0 G0 SR DR | R VR AR AFB 2 T
BRik &« OH, M 3 il DNA B 4 46 481 05 5 i e B o
B AFBBR T FR - OH, 0685 DNA & A A8 B AE . i 55
TR R MR .
2.6 AFB ¥t H, O, 5 DNA |15 89 #0 %) 1€ A

6.7 n] 5, fE %I 45 4 T . Goldview — DNA 7£ i1
K 532 nm LA B LSRR %A H, O, ELH 45 DNA
mf, P O6m EE  278.10 a.us 3l A H, O, J5 , 9% % 08 B [k
F 91.521 a.u., FH H, O, M Im A DNA 4 5. A
AFB ZJ5 MR W 9 a0 Bt & £ T 28 4k, AFB Wk
KT 0.12 mg/mL, {4 F 19 5€ 658 B B 2 v B2 11 19 Jon i 48 3
fEHe B #E3d 0.12 mg/mL J& o M4 F8 1 92 o6 3 B8 Ak B v B 11 14
TN T AR (5L 85 R F AL HL O, AL 30 105 19 96 638 i L B AFB
Xt H, O, &AL 45 15 1) DNA LR 57 15 F w55 o 0 3G &4k 3245 19
DNA 5B #39/E A . B AFB ¥ £F 0.04~0.60 mg/mL A}, %t
H, O, &L #i {4 1) DNA H -9 1EA .
2.7 AFBHEMEUSGYEHMERE

2tk HPLC—MS 4387 . K 95 4 350 nm 4b (9 38 AH €033
PRI, T 8 T R T ) € 3% 0 S R ) e A 5 A/ R A U8 K R R i

3001

1383 N

(= 1%

=] =
T T

3 HE
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—
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S
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50
0 Il Il S—
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ik
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B 6 AFB st H, O, 589 DNA &AL 5145 69 4% 47 4F A
Figure 6 Protection of AFB on H; O,-induced
oxidative DNA
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Figure 7 The maximum fluorescence intensity of AFB

system at different concentration
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Figure 8 Chromatogram of AFB at 350 nm
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ZURAIA 3T TR R R T A ELET-HT &
TR ALEIC-2H] BT 7 MBS X R G T AU A&
[(Hoo-H] il fer= B[ oc-2H] B 1. 05 % 9% % B 81K
TR 53 AW 4 B Kk AR X R W 4 1 RUBE B B 2L ) B
AL C-H] Ml oc-2H] B F )5 & mE R TrE .
B T R R M B A AL G W S A m /= 301 B 300
B EME T R A E RN ET RS WS A
317 2% 316 AYBS 1, 2 [6] i A % Jr 85 71§ 195,167 i K
R 2 LAY 1.5.6 0 F B FIEHZ m/z 463, H#
HRWER BT m/z 301,300, FHFF 0 MM L £, mk &Y
5.6 B m/z 300 AYRE R UESR T m /= 301 PR Fr g, FRIT X
L& bR 3 U i fk &9 1 WA R, R PR
S 7 WA FE AR AR A5 0 O A S e A] 225 SCRC16 ] 4D 1,
5.6 MR MM e R-T-O- B A MR R &4k, b
G2 BT T m/x 493, HATHE A B T % m/x 317,
T OC h MG = Bt i 25 R B A # R om /= 195 167,
M TR K2R 2 ek [16 ], 4 2 1k & 90 o 1 R 1
&3 I IM-H] 2 505, H 4y F &y 506, i fr 8% F %
m/z 463,301 53CHRC17]— 208 S Bifk & 2281, 1k
G 41011 43 T8 FWEHE 2 m /2 AT HEM H 4y T 1N
480, HF A B v B 1 U 317,225 SCHRL 16 JHE DN HAK IR o # 1fg
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Table 2 Mass Spectrum data of compounds separated by HPLC

o %%’ﬁa‘l‘ﬁl/ CM-H] RHMRK W s 1 U W 5% ik
min Wz W I / nm m/z

1 6.893 463 252,369 301,273,179,151,107 Wit 2-7-O - % FE1E [15~16]
2 6.218 493 358,377 317,316,271,227,195,167 s 1z 1 [16]
3 5.959 505 255,349 463,301,271,255,179,163.151 AL 4 2 Bk [17]
4 5.630 479 254,371 317,271,179,151,107 Tt -3 -O-Hi 25 % [15~16]
5 5.543 463 256,352  300,301,271,255,243,179,151,107 SHir & [15~16]
6 5.440 463 256,355 300,301,271,255,243,151 & 2 Bk [15~16]
7 5.301 609 256,349 301,300,271,255,151,107 i B F-3-O -2 ZLBE 3L R 2= AT [15~16]
8 5.197 609 256,357 301,300,271,255,179,151 BT [15~16]
9 4.851 595 257,349 463,300,271,255,179,151 Wik Bz 25 -3-O -7 %6 325 B P A [15~16]
10 4.696 479 257,358 316,317,271,179 M52 -3-O - 15 25 % [15~16]
11 4.592 479 255,350 317,316,271,179 M 2-3-0-2E 30k [15~16]

F-37-O-H %0 9 5 R-3-O-% 45 0% 9 1 R-3-O-F 2L M
Y 7.8 AT EFIE R m/z 609, HEH m/z 301,300
R B 22 SR (16 ], #0033 0 490 T3 43 531 A A B2
R3O LA EH. AT, hEWIMSTE TR
m/z 595, M 4> F&Hy 596t SCHRL 1607 0. 2 A6 & ¥ Mt
B2 3R -3-O -7 4 Wl BT A7 W 4
3 H5R

) P AL AR W) 2 AR AR A T R 2 BUS L 15 81 4 A2
UM B & 4 T LB TR AH AN E T B . Hu A AL o 1 oF
YR R LR AR I TR A A 0 A R O A T kAR
JKAH 3% 5 AR R B ER A A E AR R, H P LR R
X DPPH « (935 BRAE 7 (£ . 78 bR S 5 | 15 95.23%, ICs,
{2} 0.038 6 mg/mL; i iE T EEAHXFT « OH Fl H, O, 19 3% B
R 1 It 35 R R o 8 0 il 96.21%6 1 88.62% 5 ICs {43
Wk 0.225 0 mg/mL F1 0.575 7 mg/mL, 3% BIE T B AH iF
11 DNA S AL 45 15 1 BF 5%, 45 S R WA 7E 0.04~0.60 mg/mL
B, AFB Xt « OH #1 H, O, % 5 19 DNA S AL 45 1 #5744 b
YEA, Y E R By 0.12 mg/mL B, %5 DNA #5455 (¥ 4% 37 1
Pl . @t HPLC—MS %58 7 0E T BEAR 09 11 i 2
FAbEY . L5 LTk, B SE AR B B AT BT b
P [ B DNA [ A5 45 th A5 5o B 38 i R PE A . B
U EE T REAR T 11 AR AL &Y. AT AT A
FEAY BT R 7 ARl o S 2 4 4 08 B T R 4R LB K
P (H 2 B S5 A0 2 W AR B DNA SR 3405 1 B3R 38 5 e il —
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