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Purification technology of flavone from Abelmoschus esculentus(L.)
Moench with macroporous resins and research of
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Abstract:In order to optimize purification technology of flavone from Abelmoschus esculentus(L.) Moench by
macroporous resin, static and dynamic adsorption—desorption were used to select the best one from 8 different
type macroporous resins. With the content of flavone as index, purification technology parameters of flavone
were optimized. The flavone was evaluated by three models of antioxidant activity: DPPH- ,ABTS*- ,Fe®*. AB-8
type resin showed the best purifying profile, its optimum technology conditions were as follows : sample
concentration was 0.927 mg/mL,sample volume was 50 mL,desorption rate was 1 mL/min,eluted by 5 BV 30%
ethanol. And the flavone extracts had great antioxidant activity. The flavonoid extract exhibit obviously ability of
scavenging DPPH,ABTS radical,and also showed a higher reduction capability. This optimized technology was
simple and feasible with good purification effect, so it could provide a reference for development of related
products of okra.
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PR AR A I R SR PR AL TR sk 24 A 5T
I — o HAT, KT ERKEE NG PR R TN 2 4R
AN R R B 1R 93 BT b, AR R AF BRI T B Rk
ST W (A PTIE 57 AE T A HLH, 20 6 S5 T s
VEPR I RK ZE T, PR ICFE N 4.85% , FEIEAT T B4
ATEPERF ST o BEARKZE AL — Tl s & B (AR A2 5 W) s ads
TAT ZBE YR R PR AT E T . DR R e R
S 5 &, o PV R TS S e AT
TR ICHELBN . KA IR & —2R AV R
W B 7, e F A LU SR TR R K L A8 He il L R P L A ER
TE AR i S A B R ARAHLE, B AR EA K
B4 B AH S B 2 AR TR L I B A g A )
SAF AR A, BRI LA AE R AR F= W) 11 43 125 4liAb,
TV N U IE IR S S i alifh . AR
SCSR H 8 R FLAR I %o 25 Bk 2% S p W HEAT 25 s 44k,
fifi 8 Ho oy s atifb 45448, IR DPPH- . ABTS" > . Fe™*
R TR 0] s R SR I 3 AT T A A A A1 3 P A
T, A IE— 20 E B R 5 R T AU M s s T R A
JHER AR
1 #MRtEA=E
1.1 MR EEE

PEAKEE I E LA SEPH T B 2 LK S rh 2y
¢ S5 L PE % O 1E M DPPHLABTS K% 56 &)
FeAT R ], 2H)598.0% 1 T dndfi il VB T IR Ar itk
M OKIERCRIBAT IR A A, 2l B2 96.3% 5 A IIfi 19y
(Folin—Ciocalteu, FC) ¥ 75 I8 2E W BB 5 R A
), A1 E99.0%; Hoax il ¥k s b at.

RE-52A BUJE§E 25 R AL g W 2 AR A A 4%
J s HH—4 7050 b FE B IR /K 4 [E A e 2 B A
] ; Varioskan FlashfAR{  FEER K HIRBH A ] o
1.2 ZLWHZE
12,1 S S E RE S PREN LR 120 CIE T
e AT TR T A R A 10 mg, E50 mLIM AR,
A TCIK LBEF 2 75, 19 BN BE 0.2 mg/mLE = T
PRUEET R . VRS PR AE RS M0~ 1.2.3.4.5.6 mL T~
25 mLIFZE RN, 43 A FE6.54.3.2. 1.0 mLZEH
IKAFEARFREE6 ml, FE NN 5% NaNO# i’ ImL, $£4],
JCE 6 min; FEIIA10% Al (NOS 3351 mL, $E20, K
B 6 min; #1 AN 4% NaOH W 10 mL, & 2%, JE
15 min, 7E510 nm N FHWEOGAE, DLAT 1) )5 28Kk
JE g R AR, WG g GNAR B 22 R e 260, bR
HH 2k A=6.4107C+0.0396, R?=0.9992.
1.2.2 D RKEEFH T 1 A 1 kg TR EE TR R
S, B, 1045 & 11 60% L BE Pt PR 3 UK, BRIK2 h,
G HIEVE AT OSSR, R 3280 g, TLEG HT
ZENRK VR, 000 1 I S 53 AR LN, AR &4 A1 RH 28 I KHL /7
6.2 go
1.2.3  KALMNE L
1.2.3.1  EraSR M —pe Bt ae L Ie K& FRE O 4k
B RS IE2 g (LR 1D, B 100 mLAETE R, K
25NN B AN TR IR S 0.943 mg/mL ¥ FH 5 I 375 iR
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50 mL, 7£28 °CIRIEIE I3 w5 ¥R 3% W b 24 h, i3, &
25 o KL v ST B IR 53 B 100 mLAE HZ IR Y, R 25 o
50% L. TE50 mL, YR3%56 h, 2. F%“1.2.17I0 K Jrik
S35 e e 1, T T AR P WP o
LERT I BEA RAFL A3 A AT, B (R

W B (mg/e) = (Co—C D xV/M 2 (D
R B 2% (90) = (Cp—CD /Cyx 100 XL @
IR % (%) =Cof (Co—Cy) x100 W)
AN (%) =C,/Cy L@

A Co oA IR P 98D 43 5T MR B (mg/ml) 5 2N
W B i VR T B R B (mg/mL) 5 G by i W VR o Ak
S (mg/mLD s MR B IR IR0 B 5 (e 5 V 2R W B A0 A
FL(mLD
1.2.3.2  ZSWE-GEli e k2 FREXAB-8.
HPD722.D3520 4 B H5 445 g L AE (F4%: 1.5 mm; &
100 em) , K W HURE i W50 mL, LLALIH 1 ml/min
FE, T B2 h, 3o A 98 T W B 1R, R 12 h,
50 mLZK Pk, I 5 fa W A2 2ok A 9 RN /K e, In50%
LWEDE R B ASTIAT v v, FH e R O PR B, %
L2 7IT U7 v e i O T SO B 2 A AR T
2, AR FLR IR 3 AN AT, B SP I
1.2.4  wEElaife 20k
1.2.4.1  DFFEREPIEEE RS ELLT T AB-8K
FLIHES.0 g (S P ARFR 2024 8 mL) BE4T ) AW,
PR R B D 0.8448 mg/mL, Vi 0.5 ml/min, 23
B T W, BES mL, WEE304 . LA G 5 Sk R A
s LA Bl 2 B A A HE b, 5 4l itk d il £, S H v b
o P A SR TS B AT MR B 1R 109 ) 5 B g 1k Ao
1.2.4.2  PEPEFIRIE LR RS 85 FRH AL 2 47 1)
AB-8KFLM AGS.0 g, B 5007 3 9 5 IR FE i — 2 A4
FRHEAT B 23 W B, W B 58 42 )5, 516 FH 200 mLAK ik,
TR IR LL30% 50% 95% £, W% #5100 mLE4T 56 5 vk
it CREASBA IR 545, /KON B 40 ml, LWk 55
20 ml) , W52 B3 2 1) 7 i, LU S5 O BAR AR, Bt
il 4 5 Ry G AA R, 255 R0 O i 2197,
1.2.43 PEBAIHEFEE KSR IAEELLT TR AB-8
KALWHES.0 g, HU S E05T 0 M B8 FRRE i — 2 AR B
AT BN AW, W B 58 4 J5 200 mLZK3E, FH30% L1
A1 ml/min (P30 AT R, 558 mLy H I HE —
03 (231 BV 5 DL B AR B0 S At A s, e I e 9
FE R AL FR 2R R £k
1.2.4.4  FERBTEKE RS MRELAL L (¥ AB-8
KA IES.0 o, 4455, BEhE . KT B 53 ) M 1.867 .
0.927.0.471.0.245 mg/mL 125 # 15.30.60.120 mL,
DAAH 7] 90 388 30 3ok 44 A A, 58 4 W B s 9 e W B )i v
I VTR R T AR T 1R R B R
1.2.4.5 PEBmifFgs KSR IS FELT I AB-8 K
FLINES.0 g, 345, ZeAt . LEHUTTH AR 40.927 mg/mL
FA 25 950 mL_ A%, 5% H 100 mLZE 48 7K ¥ I, 75 H
100 mL 30% Z. 5351 LLO.5 . 1.2 mI/min (138 5 g,

T AR
1.2.4.6 IGUESEE RS FRINAGELUT 1M AB-8 K LA

H55.0 g, 343, 70 e AT, 4% 4 T R HLIE 25930 mlL
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K, $% _Eab alifl T2 BT 3B UE S 5, WEE30% 4
P Y VL 7T i U R 3 Y B, 0 i) DA%
1.2.5  BEAKEE R B HTA AL i PE VAL

1.2.5.1  SUARESEHBGR& 2 BIR T Zalifb )5 e
WAHLE A, 43 I #10.05.0.1.0.2.0.5.1.0.2.0.4.0 mg/ml.
FRIFE il P R %

1.2.5.2 DPPH-#W5BREEJT  BCHI2x107 mol < L'
DPPH Z %7100 mL, £3DPPH « fifi #5¥8 » [ N A&
FHINO.4 mLEE R A4 mL DPPH « i 45, $575)
U R R 30 min, 75517 nm N W58 HROGAE A, LA
0.4 mLIJG/K L BEAREFE s v 15 25 1 RO A
L4 mLIG/K ZEAR R DPPH « i 289 D0 A5 it A< JEC I
FGIE A B ABAPAT , B SPFIE, LAV AR
P B, $2 20 (D TR RE TS DPPH « 11 1 i %,
TR TGO,

AR (SA, %) =[1- (A=A D /A|x100 X (5)
1.2.5.3 ABTS*¥5FRAES)  ¥7 mmol-L! ABTS/K¥#
W10 mLAN2.45 mmol * L' K,;S,0s¥E W 10 mLVE &, 7
S B A T i E I (12~16 b, FERABTS
B H 2 (ABTS* ) fifs 25 W, S50 A H 95% £ e i B 22
WG 250.7000.02 75 45 25 H o IRONARZ T AIA0.1 mL
FIFE L A5 mL ABTS* fif $59%, 76 /078 & J5 =i
JBCEL6 min, 7E734 nm B SGEE A LLO.1T mLIJG/K
AR W A 25 IO G Ags BAS mILIIE/K &
BEARTE ABTSHHRINAFIAE T A IO G5 A s RN AL
3AAT, U4, LUV ACE P e, 42 28 (5D i
SERE AR XS ABTS (R332 , IS ICofE e
1.2.5.4 RJFHEESME  Fetid JHidk: N AR & Pk
UINNT.0 mLAS [R5 A S, 1.0 mLIFI IR
2% P (0.2mol/L, pH6.6) F11.0 mL 1% [¥] KsFe (CND
VW, AE45°CR K W20 min & R A2, 28 )5 N0
A 1.0 mL 10%[¥]CClL,COOH R « B iR ;2 Wik 2 mlL,
N2 mLZETE /K F0.1% [P FeCl 7% 0.5 mL, ¥&27,
10 min 5 AE695 nm N sz FL W SGAE , LAV AR PH PE 3T
B AN HEABATAT , B SPF IR,

1.3 #HBAIE

BPa B Lnes Ko, K H 2 WS H R K5
GO R BEA T e T 22 0T
2 BEREHH
2.1 BRSPS AR M BE SE 3G

1 RFUWT T Bk 25 S8 e 10 7 25 R B 5 At i A e
Table 1~ Absorption and desorption capabilities of different
macroretieular resins to the flavone in Okra in statical
PEIEFIE Mk BB R (mgle) WRFRR (%) RITH (%)
HPD 600 #PE  12.77x0.41  51.70+4.20 46.38+3.02

NKA-9  #PE 18.10£0.35  73.25+3.87 39.50+3.42
DM130 Pl 14.75£0.22  59.70£3.02 78.48+3.80
ADS-17  Pftt 9102057  36.82+6.25 18.92+4.30
AB-8  5§WPE 22.97+029  92.95+2.33 89.93+2.69
HPD 722 55#PE  22.08+0.34  89.35+2.98 85.67+2.17
D101 AEMPE  19.63+0.35  79.46+3.50 85.29+2.89
D3520  AEMETE 22.1420.25  89.63+2.69 79.29+2.38
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i R S 55 AN ) o 55 AR A R AR A 1 R IR AB -8
HPD722.D3520%] 1 Rk 2% 2 Wl 17 W% B 1 fde e B B 2
v AR R B P AR I S G AB—8 2R K FL AR MR 1
st 5 At BT 3 340 g B i » U I RH B b 74 R T 3
TSR ARy o R T IX 3R R iR A B B AR
s — ol o 1 i S B i 34
2.2 hiS W B -5k B 1 BE S I8

45 5L 1 T, AB—8 HPD722.D35203 28 K AL
T I X 3 K 5 3 Il 1) W B B g A2 PR RE T 2 AB—
8>HPD722>D3520, £ & i A5 FH 23 2 W B et
AB—8Z0UAR I B 30 B o i K S I ) 4 B Al o
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Fig.1  Absorption and desorption capabilities of different

macroretieular resins to the flavone in Okra in dynamic

23 EMMN&gY I ZMRiE

23.1 EFEENES gilwmER2pTR, M EAEEY
50 mL IS, Ut HH 0P 3 I R B 0K 31 0.0845 mg/mL LA
b St S BT LB RE AR 3 I AE S0 mL K B, S
Pk 3 1§ W B kg 8.448 mg/g B iR o FE T H AR fA 4
TIN5 AT HE R H R (1) A R S B 1 A, TR
AR A 125 mLIS AR I R B Rk 5% i Tl 1 B Bof 3 AR 3 1)
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Fig.2 Leakage curve
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Fig.3 Gradient elution curve
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Fig.4  Volume of eluant
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2.3.4 FERMEITER)EF S EISHTN, (6 AR
JEEAATGIN I 55 A il A T YD 18 T 2 D 14 VR B 3 38 ¥
B0, {H 2GR MR B 1L 0.927 me/mL)5 , R 1)
B3 ST U T B o 32 DR Ay 5 AR 1A 388 0 T oA 5 5
L WL RS Y R R by PN Ns e Y i =R R eI
PR A T 5 VR S 35 O ) 2850 SR A 2 B AT o AELRE A S
1ok vy, 5 22 5w WP ) 2% i A AH W 3 22, S o R

9

85 |
/‘S\? 80 | /‘—'—__\
¥ 75 F
=
= 70}

65t

0.245 0.471 0.927 1.867
FES A (mg/mL)

KI5 FESRIRIE 55

Fig.5 Consideration of sample concentration

Vol.36,No. 16,2015

WG Ik 32 6 12 BAAEG , S T CE AR I P 38 1) ™ LR ) BRI,
BIT LA U B AR AR RE A 1 N B AR Y 4 2 2 RE
LRGP RS, A AR AR BE I $£0.927 mg/mL.

2.3.5 pelimiidiEgg g R anEe o, Yl i B ik
N [P BRAIG o PRI B 0.5 mL/minf, [FIIC
B ey AP T R oL P, A 7 R It 4 e K, [ Rk
PE1 mL/min 2l PENE G, BESE & T DR SOk 17

A R .
1 2 4

Vit (mL/min)
K6 I % 4%

Fig.6  Consideration of elution velocity

8r
80 f
75 ¢
70 ¢
65
60 f
55¢
50

[ % (%)

2.3.6 HUESEEG  CRH PR 0.927 mg/mL, FFE
H50 mL,5 BV30% L1 4 iR, LL1.0 mL/min
PO 99 JIE 3 BE 3 AT i W, 28 AB -8 IR 2l 4h I 403 B
[ BT 28 43 99 9 80.17%  78.36% 78.97% » S {H A
79.17% , 41 JiE 43 51 28 39.97% 40.19% 42.52% , “T- 4
{Eh40.89%, i B iZ 4t T 2 8 8 M K 4.
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2.4.1 DPPH-W5ERAET) b B 70T WL, i Rk 5% i ] £
X DPPH « R I — %2 B35 BR 8 JJ , 7£0.05~4 mg/mL
YU, 1 E I R 8 0 BE A S T i T v HeroRe
A S 1 mg/mLI, BERK 25 B I [ ER S N
82.04% , F2 TV IR, BWERKZE W Wi AV IR 1CsofH 53 531
°40.440.0.101 mg/mL.
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Fig.7 Determination of DPPH radical scavenging capacity

2.4.2 ABTS*i&HRAET) B8 W] WL, B Rk Z% 2 il 412 HY
P ABTS » RINH R AT TEBRABE T, 7£.0.05~4 mg/mL
Ju [ P9, W B B 3R e ) BE R BE A T . LA
AR BE T mg/mLE, BB SE 0 W 6 H 3 BN
87.34%, Eéﬂv(7qu , TERK 5K W R0 V HITC o 53 5l
°40.256.0.091 mg/mL.
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Fig.8 Determination of ABTS radical scavenging capacity

243 WJREEIME S5 UTEOTT IR, B R K
PEEA R T R U R G T, 4£0.05~2 mg/mL
YO Bl 5 38 SR BE 7 B S TH i T s o Fer b R A
AT mg/mLIN, 5 RK % B Bl ()34 JR 58 1 B2V K.
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Fig.9 Determination of reduction capability
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B rpr, AH X T HA S A I B AT B AL, TR
FEur i 2l e HRAR, S5 RS 4 3 alif b v Bk 2% o
Wi 1) dee A2 4 A s EARRIREE 25 0.927 mg/ml., b FE =
50 mL,5 BVI#30 % B2k fif W57, BL1.0 mL/min[#)
o T T AT R, 5 AB—S A IS 4l Ak i, i Rk S i
Wil i) A 2 R 4 T, 45 24 Sk 40% , A8 T 5T T 20T
5, ELAT— 52 (RN FH S F A (8 .

G LI 5E DPPH « L ABTS < 35 82 7 A 5 AL 8 i
7L = PP AR ANPUAEAL VT A S 56, nT L R IR AR 2R
Wi FLAT 51 1 FH L B ) RO JR 8 . S T )L
SR XA PR S8  E TE IR AS BT VR N, B4 P LA

1111111111111 1@ - -1 - - -1 -

(B3 %283 7)

[17] FAR AR, Wik 5. vh B B ik AR ALTE A 1 205 5 & 49
RIRT L[] A T kA, 2013,34(14):259-262.

[18] 18 7y, 2%, LA, 8 1 5 & AR IR AR 69 41 AL[)]. 2
3 Tk ,2013,34(5):56-58.

[19] 2452, K 2k bk AMILFM]. LR . SFHKFT
#AE,2002:305.

[20] Ff o 4o, TR AR (045, BRRIRIRGE G & P& G AR

288 so1sxz16m

AT AE B A At R 2 i A5 T P A T 2 1
%, IR RK S oA O Pl D e VR £ s Jon 7 %
YEAT) W N T AT S5t .

£ % 3Tk

[1] Jarrel RL, Wang ML, Levy 1J. Seed oil and fatty acid content
in okra(Abelmoschus esculentus) and related species[J]. Journal
of Agricultural and Food Chemistry,2011,59:4019-4024.

[2] Sabitha V, Panneerselvam K, Ramachandran S. In vitro a—
glucosidase anda—amylase enzyme inhibitory effects in aqueous
extracts of Abelmoscus esculentus (L.) Moench, Asian Pac[J].
Tropical Biomedicine,2012(S):162-S164.

[3] h R&, T IE, 5. FAHOR TG FIE S IE 57 69
AR B AL BEF[]). AP E 255 9],2014,32(4).10.13193/
j.issn.1673-7717.2014.04.059.

[4] FAa3%, Mhik, S5, . FARR IR0 R L A kst
REAE R[] B ft$,2014,35(10):121-125.

[5] S Z AR, B TH, . HELFARR T ERLR
FAERAF )] R o T kA ,2012(2):238-242.

[6] it e, B3k, TR, %, KILAIG L FAn P 4 £ B ad
T LA P B F Iy A F A&, 2012,18(22):65-68.

[7] % wedd, 5. KIUM R bt 1 5 R 5 B A 220 o #7(]).
£ At ,2013,34(20):1-6.

[8] A-HE4E. # & s % I AR 5 R A B AR IR T ¥ vi o @ iR AR AL
B BANERAR )] B SAE 5 ,2011,32(18):21-29.

[9] Z=ik, Lt er, B4k, 5. KILRIIE ShAL L sk 1 % B &
HREAERF )], A% T A, 2012,33(22):251-255.

[10] FR%r3b, 2 250, 4k, 5. AT R RIER BB AL
AR e T A4, 2013,34(3):100-103.

[11] 448, R EBRENERALE ABFR[D]. #4k . #k
¥ IE 25 K 52,2012

[12] Zhong XK, Jin X, Lai FY, et al. Chemical analysis and
antioxidant activities in wvitro of polysaccharide extracted from
Opuntia ficus indica Mill cultivated in China[J]. Carbohydrate
Polymers,2010,82:722-727.

[13] Jayakumar T, Thomas PA, Geraldine P. In-vitro antioxidant
activities of an ethanolic extract of the oyster mushroom Pleurotus
ostreatus|J]. linnovative Food Science & Emerging technologies,
2009(10):228-234.

[14] Jeony SC,Jeony YT, Yang BK, et al. White button mushroom
(Agaricus bisporus) lowers blood glucose and cholesterol levels
in diabetic and hypercholesterolemic rats[J]. Nutr Res,2010,30:
49-56.

2 SUIS SIS SIS SR SIS SIS SIS SR S S S S S S S S S e e e e 2

BEATT). K 2B, 2004,25(5) :61-64.

[21] Muralidhar R V, Chirumamila R R, Marchant R, et al. A
response surface approach for the comparison of lipade production
by Candida cyylindracea using two different carbon sources|[J].
Biochem Eng,2001(9):17-231.

[22] 4RBAAE , 2= k3T, AR, 5. vh B & kAL dy £ G SPITER
A= RAARK T E]]. 2 seFH5,2010,31(20):159-165.





