%37 %5 6 1 ST A i N S Vol. 37,No. 6
2016 4£ 12 A Journal of Hebei University of Science and Technology Dec. 2016

XE4HS :1008-1542(2016)06-0587-07 doi:10. 7535/hbkd. 2016yx06010

e b
NY/

o B AR A A e AR LR A

#LFRE N G EEF.TFM

(TAHBEXZEDHFLEIRFR, TRBEE 050018)

= ¥

B OEAMREEELFAR(TFA A E AR R RLAAME, KA AB-8 X UK AS # & & W-
T L L R AR BB R ERZ 0.1 g/mL,pH A 3.5, B &R LEBARSHA 70,
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ERAAR, FREREYN,TFA LA R T HHAARAMLKR,
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Purification of total flavonoids of Abelmoschus manihot (L. )
Medic and its antioxidant properties in vivo

QIU Yan, LI Junying, LIU Chang, WANG Zhixin, WANG Shenlin
(School of Bioscience & Bioengineering, Hebei University of Science and Technology, Shijiazhuang, Hebei 050018, China)

Abstract : In order to optimize the purification conditions and the antioxidant properties in vivo of total flavonoids from Abel-
moschus manihot (L.) Medic, AB-8 macroporous resin is used for static adorption and elution. The optimum purification condi-
tions are as follows: Sample solution concerntration of 0.1 g/mL, pH 3.5, 70% ethanol as eluant, 20 : 1(mL/g) of eluant
volum to resin weight ratio. The results in the optimum purification conditions show that the purity of TFA reaches 48. 50 %.
There are no significant difference in indexes of mice organs between experimental groups and normal control group (P>
0.05). MDA content exhibits a significant decrease both in serum and liver of mice (P<C0. 05). While the level of CAT, GSH-
Px and SOD activities in serum and liver are higher in experimental groups than those in normal control group showing dose-

response relationship. These results indicate that TFA has good antioxidant properties in vivo.
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R FK 2 (Abelmoschus manihot (L. ) Medic) , Ay # 2% BH Bk 2% & — 4F AR A Y, T T AL TR H W
WIZRSEH . SESERIE AN b R Tk, B E ML R R MRS . EERMTFR
R BRI BB AR CCL %S A9 AR 15 A2 B2, AR AR i 40 M0 o 1 i = Be g AL RS R4
INER. FEPAERR R R RBEE S RAEMEMAEY B EREE FERER KRB KPR
RELTHEY R EBETERS. 63X, RAMCHENERELGY S BERNWEY . REREH
TFEMME. SREEEARGBIREY RS T (R . DNA K E R, 5 &AL O I8 5Ok B H A5k
. EYREIRRAIEAN R M H A IR B R ERE. BS2RE T HIEERIER
R AT B S RATEMAR B BN TRE SR EREREE, BORRZ R AR RIE.

B M SRSSBAL BB (TFA) (R T 2T TS SR THR R KB A d (- O 1,1-—
FE-2-ZREEF P (DPPH) A i 2 BERB 7 A h & (O, < ) BTEFREE S . X iE J7 J J7 | #47 T RSN A
PEIEHE R IR R L UESE T SRR AL M DL IR B A R i (RSN AL RE T, B —Fh A AU R A ST AL
SCH P LASE SR AE N JRURE, AR AB-8 A8 X 2 1 5 BOH A % M6 2% 1 R0 A W 4% 11 7 O T AT B R 4K
TEMMAL. Fraib BB T/ RAEATL AL R, BT 58 TFA X/ RE B BB m, WE T /R g
AR RE B9 MDA Z ) & &, LA & CATGE EALEE , GSH-Px (4 Bt H ik |AL Y B , SOD (B A ALY
BAG B 15 1 BT R ALTE AR » LA O 3 S5 BT IR O O A1) 4R BRI AR 9

1 #MEENE

1.1 RHE5RHA

2y R REIE, E AWALH R R, F 8 AB 10 A RRBEALE R, KHAIEE T 2 h WHFTME
T, BTREEEROEERETHERE, T 150 pm100 B, FERSEHR 80% M Z BT 90 C [ iR
B2 kP58 1T R ARHEEE 15 ¢ 1(mL/g, FREDIZH 2 h, 58 2 (RLACRHE L 7.5 ¢« THREL 1 h, & IFHug R 2008
W B S 12 000 r/min B.0 15 min, B3 W EWR S, 4 B H SR X B L E TR YR T ¥ % T
JER PR ER DA IRY . KSR R B E IR Y T BB BN R R B BRSO T AB-8 R iR
W R, KRR R RE F — B R G B AR R, RES WM ERSE EXERE R G TR, 53
TFA K HIY, F TR R R.

oA R A R B AME R /NR GBS, W T JLER R LR S O, R E 20~25 g, M.
e /NEBEDLA R 4 4. IEF X R4 ; TEA (KR B 4 (W B8 40 mg/ (kg bw)) s TFA Hr3 & 21 G R Wk B
7 80 mg/ (kg bw) ; TFA BRI B4 GEEIMk B R 160 mg/ (kg bw), 1E % XF R4 & W AR 4 K, iR
WHMESR TFA, B4 10 AR ELER 424,85 RBRE-RK.RESRHFEN/DRAEARERESRZ
F&.

R - AB-8 KL B AE » REBER K 401k TP T AT 4R 45 s 75 T Am v i . & 2 M Wi B 3R L g AR v
amn o P IR 2 5 A R R R BT AR AL s 5 DR AR T R Ak 0 K & L Ak W Ak T I IR & o R
B W BN E, 2T EEBREYRRARAFR 8B Bkl H a5 ka4t
1.2 FENF

RE-52 Je4k 78 &4 , LB WoRAE AR $2 4 Avanti J-26 D158 & m s B0 ML, 2 E I 58 & A &) $2 44t
UV-2000 43 6 EE T, LR (1) B PR/ Bl $24k ; Waters1525 mROBRAH ARG (FLH Waters2998 Ak &
R 51 K U 25 71 Breeze2 3% TAEUS) , 36 H Waters 24 H] $& 41 ; SpectraMax plus384 J6 IR Y Eg R AX , 35 B £ &
FA R,

2 RBEHE

2.1 AB-8 k7L W% Bt 4§ B IR B 4% R B9 4R 1L

FAZEBACK SR LR Y) B M, BCH BRIk B B BRI . PRI 2 g BAL 3RS -4 T 0w & T
10 mL AR E R LR, T 28 °C,55 r/min [HIRIZRIRG WM 12 h 518 K IR AZEBKESZE 10
mL, I 78 YRV PSR e BRI E . B & E AR E K B (0. 05, 0.1, 0.15, 0.2, 0.25 g/mL)# pH
fH(1, 1.5, 3.5, 5.5, 7.5)%F AB-8 KLUK M AR TFA B0 .
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2.2 AB-8 7L R B 435 B il OB B S HE RO AR 1K

PRI 2 g TUAL G 4 T IR W AR, 40 BB T pHEA 3.5 W EWRE R 0.2 g/mL i BRI, IR 5 R
M 12 h J5i3 38, AR EK M EBEREZES AINOy); RV LK EER. FMA 30 mL RREEBSEH 28
W, T 28 °C,55 r/min EIRFERIR G AWM 4 h /58, HIEBARZEES E 30 mL, Il & I8+ 3%
PR BT E . SRR ERE AR G0Y%, 60%,70% , 80% , 90%) J ff Wk Ik 2, BE R A 45
BeFEKG:1,10:1, 151, 20 1, 25: 1 mL/g) %@ TFA B,
2.3 EXRE D ER R EMFRENLE

S HSCERC13], 2 BB . T 508 nm AW WL, it B/ I RIBAE LML, 75 2045 #E #h £
FHER y=14.1542—0.001 1(x FE T HREWRE,y HRIEE), HERE r=0.999 6,

B— S (R FR A R I VR, A 10 mL &8RP, R 800 800 B9 Z B K AN ZE 5 mL, #% ik
Tk EROCEE,BEE 3 RECEHME, HEA TR E S EN S E. BHEEQ . RHEA) BRED)
#RDO—KG)IHHE:

Q-GYGV:, b
:C1V1_C2V2 0
A v, X100%, (2)
_ GV, 0
D —clvl—CZVZXIOM° 3

K om HWARRE,2;C»C,, Cs 4330 AR IR VRFD 0% 3 R 90 B IR B & WK B, mg/mL; V,, V.,V 43
T Ay bRV U YRR R B R A AR R, mL
2.4 SYUEHBEZIRNEXELER

B — & B JFORHE R TE B R A 4 1 T iR A5 B B PRV . K JROREBORN 8 VR 4 8 TR TR ) L B —
FE B VR T i R BV A%, 0. 45 pm R VRS 48 SRR LR A BT, DA & 22 Bk O AR ME ML . B S 1R
T B i%H A Waters Symmetry Cis (4. 6 mm X250 mm,5 pL); i 3HHH K Z85-0. 4% BEER K B8 Ve AR P
# 0~40 min, Z R4 HCH 10%~15% ;40~60 min, Z FERFR 35K 15% ~40% ; K Ml K 360 nm;
FEVRCA Z R WE R 1.0 mL/min; & 20 pL; BB REBCALTF 3 000,
2.5 /INRFFImE B CAT,SOD ,MDA & GSH-Px §jillE

BEHANRTHE 12 RARSGHEZEE 12 h, NHBRHEEUML ,3 500 r/min B0 15 min, 43 B M 7E,7E 24 h
WAL I 3E B CAT,SOD, MDA J GSH-Px W&, M #1/ B, s B BB L0, A 4 °C A EEh K e
R, JE AR T 7K 50, FRE T AR 6 4K

eSS T6 5 = IEAS B &/ /D KR & .

W10 g FFAHS, BY R )5 B THIB SR, m 9 5 4 CAREK, KR 10 %0 GRE S B0 WFHLSSK,
F 4 000 r/min B.0> 10 min, B B3 W E FFER CAT,SOD, MDA K GSH-Px {& ¥, 43 3™ #& ¥ il 5 &
BRAERE I ZE o
2.6 ZitsoHn

I HHE DA (2 5) FRw , i SPSS19. 0 A # AT 537, H #5417 Duncan ZF HE T .

3 REER

3.1 LEHEREREM pH EXf AB-8 X 7L Uk Bf & i U Bf 2 R B9 2 i

F P 1 RN B b YR R 3 SR A B B T B VR B A S 0, AB-8 i R B B R b T T R R R AR
WiTFE. S ERBBREWEERN 0.2 ¢/mL B, AB-8 K FL M Bt A i ) U Bt 2 5 & o 40. 19 mg/g, BT Ry
71.02% , T J5 BE & LA BE B . A0 AR R Y B L IR M R R R . X TRER B TRIBTE IR Y B
Wb SHEME AR R RS, XRS5 E KA S Y5 S AB-8 WE Y T B L A, 5 BOW B R AR
I Hvs BB EREIRAR R T T G O B AR, ST X B Y O B R R . R, R R R ROHLAR W)
RIREWEN 0.2 g/mL BNEH.

B 2 7140, pH {E7E 3. 5 B, M F i ik 89. 74%; 1M X4 pH {4 7. 5 B, Uk B 3 1 3 T B 2
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56.67% . XEFABMBMEY TARZHUBMAE, EHRE, REXGFTUELRSS FRS BT
AB-8 KALI B IR o HL O B X R & B pH ELE 1~1.5 B A ARG R B, 535t 40
8 — 2, Br UG B BB R pH fER 3.5,

100 - - 50 100
90 - 40 & 90
" RS
X &0 B L
5 80r 130 g 80
= L 190 E 70+
= 70 20@ =~
60 F —e= W[t % 410 ¥ 60r
—a— T 50 I 1 | ]
50 5 01 015 o0 o 0 0 2 4 6 8
0 005 01 015 02 025 03 i
b REWR ik VR BE/ (gL P
B 1 AR ERAA ABS KILHE M2 PR ABS XAAHRALH &
3k B 849 % R

PLES T

Fig. 2 Effects of pH val AB-8
Fig.1 Effects of sample solution concerntration on '€ ects of pH value on faroporous

. . resin absorbing total flavonoids
AB-8 maroporous resin absorbing total &

flavonoids

3.2 BBRHEERISY EREMAERE L AB-8 K iE R 5 RER A R0

P ] 3 AT AN e I R AR R AR AR A B R TIT R K . R IROR 2 B AR B BR 5006 ~T0 0 I i
R R A3 50 5 0 W R 2 S Y TE A 5% s 2 AR IRV AR AR 3 B TO D6, 8 W 3 89. 39 06 5 fift BG4k 5%
BRI Al W R BN B3 (P>>0. 05) » R I 206 43 Al I R )58 EL IR AR 0 8k 70 %6

H P& 4 AT B AR B A SR B 2 L O AR R RN T BT . SRR ARG MR R E Z o
5+ 1~20: 1 I, i R B8 & AR TR IR AR5 4% I8 BB 2 Ho B BT T 48 K Mg R IR AR S IR BB 2 He ol
20 + 1 B, R IR AR 92. 4200 s it — B3 KR BOR R FR SRR BB 22 Lo o A BT 338 N A% L S e 9% 20 + LR Bt
RN ESWIEREZ .

100 - 100 -
.l w _ oot
5 8ot z
= = 80
& 70- H
60+ 0r
50 1 1 | 1 | | 60 | 1 1 1 1 |
40 50 60 70 80 90 100 0 5 10 15 20 25 30
() /% R 2 B R SR & e/ (mL- g )
B3 BRERLEARSHKT AB-8 KL A4 BICRARE R R R E T AB-8
Wi AR % B 4R PN L8 4 R R
Fig.3 Effects of alcohol concerntration on AB-8 Fig. 4 Effects of volume-to-mass ratio on AB-8 maro-

maroporous resin desorbing total flavonoids porous resin desorbing total flavonoids

3.3 S¥HEBEEILENEL&MLEE TFA

& WH AR A BIR B ETIE R 42,7 min, HAth 5 R4 54 H B ERARRAE B Y04 . Sifb RTHLE Y B A
4k e G HI Y C BOVAE 1% B (B 5) RTAN : % R R WA (R 3k B ) » B 2840 & W) e AE e T AR 4R 7, AB-8
KA RE TSR FEFA R Y H EE LY A —E W EEIEA . AB-8 RILWAE2ifL 3 ikT 4 5113 B & H Y,
SR B ROR A, S S M EA A B 4 B M 50. 70% ,46. 54 % ,48. 27 % (LA & 22 Bk L BUL E¥E R
48.50% ,RSD fH N 4. 30 % , J& Al L AT A48 ¥ B B R 4l B (8. 7126 0. 34 %60 9 5. 57 A%, a5 B T 4lifb & 5 Ei A9
B, THFESEENTAAERE.
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Fig.5 Determination of total flavonoids compounds by HPLC

3.4 RXBLEMEATAMAMERR
3.4.1 TFA Xt/ BRE 2S5 5 i 52 il

PN RS B B R/NE — AR B B BB S Ik i SR X T /0 BRAE A B B L B R 8 HORT LU — RE R BE B ROk
AN R TEO . X/ RS A0 RE 59 BE A 18 B AT 0T, LR 1. 3R 1 AT, S0 BRA A B, 3%
FER RS MR BAR /DR E BEE R BRI EE 2R (P>0.05), XRPMK . HHE
TFA #1R3E/N A & B 1 B O B

%1 TFAsHDMRBEZHBEH TR (n=10)
Tab.1 Effect of TFA on indexes of mice organs (n=10)

415 Fli/(mg « (kg bw+ D™ i 6 2/ o B AR B/ %o JH S48 %/ %0 i IR B/ Ko
IEH T B4 0 3.49+0.59 14.0040. 22 48.50+6.63 5.08+0. 35
i) & 4 40 3.99+0. 89 14.23+0.23 48.56+7.73 5.5240. 70
o 3R] i 41 80 3.144+0. 80 13.83+0.53 47.20+2. 64 5.27+0.73
[l 160 2.9340.51 13.96+1.51 52.34+3. 20 5.76+0. 36

T« [7 51 080 T H AR R s 22 R R .2 (P>0. 05),

3.4.2 TFA %t/ B iE f BTk MDA & & ,CAT,SOD & GSH-Px i& /1 54

TFA Xf /)N BUILTE F0FIE A MDA & & B 520 L3R 2, /N BRI 75 A0 BT o MDA £ R B E TFA ¥
B B8N T T2 0 T [ I 3 RN AE R OE 3 IR 5 iR 4 MDA S B2 7 83 (P<<0.05),%# TFA fE—&
2 BE S0 ] /I BRI YE A0 R A MDA B 7= A8, FEAR AR T it AR B, HL7E — 8 WK B2V [ N R I h N B RN

TFA Xf/)NBUIILTE #1 P CAT, SOD Fl GSH-Px & J1 BB 5K (IL3R 2) R B, & AR50 41 b /I BRI 75 70
JFEH CAT,SOD #l GSH-Px i& /1348 T Xt B4, HREE TFA ¥ 93 Kk, B — & K77 B 8k 8L
KFR. HSIEFEXMBRAMLL, b HFE4/0RFRE CAT & 1 821N (P<<0. 05, /MNRILE TFA £ E4H
SOD % /3 ¥ 8.2 & T 1E % XF B4 (P<<0. 05) , JF B B9 & f & 41 SOD 1% 1 8 3 & T X B4 (P<<0. 05) , X
FHIE Y FIRAY TFA RESR B /I B 7 AT BE H A9 SOD 354, Xt /NRAR A Bl 2 B A MEIER B &
20 1M 35 A0 A GSH-Px 3 11 8.3/ F1IE % X B4 (P<<0. 05),
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% 2 TFA &£/ R Ao BT & 69 A E B

Tab. 2 Antioxidant activities of TFA in serum and liver of mice

245 &/ (mg+ (kg bwe+d ™D MDA CAT SOD GSH-Px
I ¥ (nmol » mL™1) (Ue+mL™1) (Ue+mL™1) (Ue+mL™1)

IE % A 0 10. 3540. 622 4.00+0.91° 83.03=0. 36° 285.71+28. 28*
i) & 4 40 8.76+0. 89b 4,95+1, 37 85.42+40.15° 367.35+95. 642
G| 80 7.98+0. 59be 6.69+1, 78> 85.75+1. 18" 395. 92+46. 36°
[l 160 7.807+0. 44Pe 6. 8240, 92% 86.90+0. 30° 506. 12+39. 36¢

I (nmol * mg prot™!) (U « mg prot™1) (U + mg prot™1) (U » mg prot™1)

TE 3 0 B 41 0 123.59+4, 982 293.887.08"  1966.054-176.55° 8017. 357743, 662
IR 41 40 107. 8543, 29b 355.08+13.58®  2051.46+127.92* 8727. 684554, 10°
o 3R] i 41 80 104.32+5, 38b 364.66+11.08>  2122.48-+18.52* 10694.73-+1013. 99®
EEA 160 81.96+2. 49¢ 392.35+48.07% 2423, 46442, 26> 12318.24+1011. 39°

W5 B8 8 bR A AR R 2 SOUNE T8 FoR 4Bl 2 5 8 3 (P<<0. 05) s b3 A AR IR 78 3 Ron 4l 18 22 B A | 3% (P>0. 05).,

4 i

R VR T R A S W S R ) G A R R B, 2 B B R R T 0. 2 g/mL BY, AB-8 K
ALV FEHARE R 7 TS A R B R ) 5 A O e T G O e S B R R R VR B B T R T s BEE AR
VR B O R VAR B ORI K, TR RGN, S 5 S T T G U PRI L A, T O T R R R
MRS, YEF] AB-8 MBS AR TEEH 0. 3~1. 25 mm, IR ESME LB ARRENHME LS
53 F 2 W T AR IR P R B . T A R R S M E R R R G AT WIE R T A 4 R R
MYERT R T AR RE ., BIREUEYEAMRE EHRE ERESFHT AT EHHLLEYREE
S FRE AR T RALB MRS WM. B TR G Y 5M s Z E R TEEE T HEE 2 Fh ¥ Byt
TR T T 38 K, BT DA BE & A ROR Z BEAR B A B A 38 K, i R AN B . AB-8 KL FHAR B o 55 4% 1 WY A
SR A ) BT A PR /0N K 2 T AR B 4 R v AR e AN T B S SR B . SR A AB-8 RFL R # S K
P -V B R R I 2 TFA Sifb 51 R alifb % 0 BRI B W E RN 0.2 g/mL,pH (AR 3.5, K
W EEARFR BN T0% R AR S IE & L 20 : 1(mL/g), HPLC 4R 85, 4ifk TFA &8
KRB, T BRI A W ol B R B % 48.50% . HH B RAME , 5 81E , difb R 47 .

HIE#EX BAML , AFRFE TFA X/NREBBERREGEM AR, T4 iH2 2 5 (P>0.05), MDA £J§ Kk
AR B HEERATERMNS AR RETY, TINS5, i85 F 3 DNA fEH, gl N2 —Fh
BERFEEN, FESBOREEELTY . MDA & 88 1% /8 0% s B ML T I8 Rt R S B g1 i i &
FEEENY S XT R b, 3% S50 B K 50 41 3 RN A MDA A R R REAR . SRR A 4 T
MAFAEH CAT,SOD K GSH-Px 1 P3R5 . iX Lb 4t A AL B E M IR = AT BB B T mRNA RKK RS,
TR T 8 H 0 40 B 1 B R 4045 . A AR IR B, okl iR R A |RE K (0, >~ 05 + >~ H0,—

« OH—>H,0), SOD ge#¥ O, - figfkh H.O,, 7 CAT 1 GSH-Px WfERHF , H, O, 7] LA 43 f# 2 H. O H
O, , BT B B EE B A B RPN E R e 2 if5 . CAT BEY RGBS T HERNERAHE
MY BB MR ML A L e h E#Z 3 CAT WM, GSH-Px BA T 1Z MK W1 57 4 L & it
H,O. MR EMME, B—REEN A RHEZFERND B2 GSH XAt & 4P i 38 B BE W& P BE i
1 AL R B A0 e T AL G 0 B AR B, GSH-Px T5 1 19 25 1k BB 45 S B AL Ak o Bt E 4k e 1T, iR
20 /)N BRI 7 0 BE A 9 CAT, GSH-Px J SOD & J ¥ TFA ¥ B Y35 KM 3 K, BRI — 2 BRI E3
BRFR . TEEFEA TFA X/ R0 TE I BEA L i CAT,GSH-Px & SOD & J1F B.3& & m EH (P<
0.05), 44258 5 160 mg/ (kg bw + ) B /N BRI EAL SR R IT .

AR, BRBE PPN RIMNEERRA B HEFRA . MRARIFRT &G 8 B ER
RECY, XERLEMPIEH T D HEEERA RS ARRERRA AR I RNEEE S b EEREE
FE M 5 O I L ZE S W R P A B B AL L PR O R T R MR B SR A T B AR R .
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