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Study on purification, anti-oxidation and anti-fatigue activity of
flavonoids from Dictyophora rubrovolvata
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ABSTRACT: Objective To study the purification process of flavonoids from Dictyophora rubrovolvata, and their
antioxidant and anti-fatigue activities. Methods The flavonoids from Dictyophora rubrovolvata were purified by
macroporous resin method. Based on the resin adsorption rate and desorption rate as evaluation indexes, the
purification process parameters of flavonoids from Dictyophora rubrovolvata were optimized, the effects of
flavonoids from Dictyophora rubrovolvata before and after purification on the scavenging capacity of
1,1-diphenyl-2-bitter hydrazine (DPPH) radical and OH radical were investigated and the anti-fatigue effects on mice
were also studied. Results The optimum purification parameters of flavonoids from Dictyophora rubrovolvata were
as follows: Adsorption conditions: The sample mass concentration was 1.2 mg/mL, the flow rate of the sample was

1.5 mL/min, the pH of the sample solution was 5, the volume of the sample solution was 60 mL; desorption
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conditions: The concentration of ethanol was 70%, the flow rate of the elution solution was 1.5 mL/min, the volume

of the elution solution was 120 mL. After purification with D101 macroporous resin, the purity of total flavones in

the extract from Dictyophora rubrovolvata was increased from 14.16% to 57.64%. The half inhibitory concentration

of DPPH radical and OH radical were 0.16 and 0.78 mg/mL, respectively. Compared with the crude extract, the

purified extract could obviously prolong the weight-bearing swimming time and decrease the content of blood lactic

acid and blood urea nitrogen in post-exercise serum of mice. Conclusion The purified flavonoids from Dictyophora

rubrovolvata have good anti-oxidation and anti-fatigue activities, which provide a theoretical basis for the

development and utilization of the flavonoids from Dictyophora rubrovolvata.
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FREC 1.0 g WS (B AS S T B8P
D101 FFLBHET 100 mL HIEHIEI, LA 50 mL 1.2 mg/mL
SAET IR FE IR AR YA W, A 100 o/min IR
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50 cmx40 cm [FHFIKAE AT R E LI, KR 35 cm, Kil
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Fig.l Static adsorption-desorption kinetic curves

(2)_ 3 X R o 2 ) 5 i

WA ERERR 0.5, 1.0, 1.5, 2.0, 2.5 mL/min)
XF W M AR R, o R 4F pH A 5, AR R VR
1.2 mg/mL, FAEE 60 mL AZE BEFE b FE R A1,
B i % S ) W B 3 S T i R AR, R AR
1.5 mL/min B 35 B85 K o 3 AT B S P g g it SR g
FEAT R IR 220, A B0l B B IR PO, DA B e
B3, T 24 A DR, B S A R s 1] e (45 A 2
53 W R SR REVA RO, AT T RE R L 2o R S SO LI B
PG ARRE, ol 6 0 365 ) S Rl A e S SR BOL IR gk
¥ 1.5 mL/min Al FEERRE.

(3) AR pH AT k4 (1) 5 i

WFFEARIR] EREE pH XTI 52 m, DRE BRI
B 1.2 mg/mL, FASRIREE 1.5 mL/min, FAERE 60 mL A
Ao AR S A ARRE pH RIS RS T R R BRI, TR
pH K 5 B, WA FIR A, 2 pH 7E 3~5 Z Al B FfF R
Fhr, FTRER U ERER IR T, SR Ak & T iR,
S R BT ASCR, WA BR A5 A T, BN R AR FE 4 IR T

VI8, AR T 5RARE G, $RE R, i 2w
pH KF 5 0, &/ REE Fik, SECLSRIEZ R
AEAEF F1 T B, DT A IR B 3R AR, i pH oy 5 B
etk BRI pH.

BT 2 A R R LI B AR AE R, A Sy BRI
B|IREE(1.0, 1.2, 1.4 mg/mL), B b LARIHEO.0, 1.5,
2.0 mL/min). C # F#EW pH4. 5. 6), LI4TATINEFE &
(B 3R TR, BT LaGhHIESS LS, R KPR
TFRMGERILE 1, 2200 W% 2.

R1 WMIERRELER

Table 1 Results of adsorption orthogonal test

LI A B c W B /%
1 1 1 70.11
2 1 2 2 78.62
3 1 3 3 68.85
4 2 1 2 78.82
5 2 2 3 73.64
6 2 3 1 70.35
7 3 1 3 70.22
8 3 2 1 71.98
9 3 3 2 73.15
k; 72.527 73.050 70.813
k, 74.270 74.747 76.863
ks 71.783 70.783 70.903
R 2.487 3.964 6.050

*2 WMIERSEEAEDN

Table 2 Analysis of variance of adsorption orthogonal test

= wmEVHA H A F B
A 9.775 2 6.760
B 23.724 2 16.407
C 72.132 2 49.884 *
R 1.45 2

e+ FRon A 2 R (P<0.05),

P EAE SERG R T 2 DT 45 SR vT 4, BRI pH X HE
A R 57 Z6 A 3 22 5 (P<0.05), bV BT A VR B R AR T
T THE AR G A R B 6 2 S AN B 2 (P>0.05) o AR T2
H: ABCo, B BRI BT HIMREE 1.2 mg/mL ., _EAEHE N
1.5 mL/min, FAEWR pH A 5. 5% W i 052 B 23 9 DR R AU Ry -
R pH> L RR > AR
222 HRMEMAREF G A

(1) 2 e JBE %o ik W 23R Fg 52 1

I TT 2 B 5 %ok LR B AR i %) i IR SR 1 5 g,
W R RRBEB I 1.0 mL/min, ¥EBUATR 120 mL A7E,
MO EEURPETE 40%~T0%b, LI B A fr) i 1 36328 i
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WK, YR E RS T0%I R IR X 2N S 2
VR B e T B K, Ay T AR M 5 B 4 i M
Wi, R AT R AL R B AR B T B SR T, R
BALE W4T E ST R, KL R A R R A B
FhHa$h, 4 Z Bk B 70%, fRWRPLE TR, I
JE TR Ay 2 W B 3o w80 5 SO 22 A VA 1 A TR A SR,
ANF T LLFBAT 7078 H6 55 T 00 A R, Tk B O BEVR B O
70%H 1%

(27 ot 7032 %o iR T 2R A 52

TREE GRS 70%, VAT 120 mL ANEE, HEA4E
0.5~2.5 mL/min [F] N [7] {36 M58 908 865 49 JIg 1) ik IR 23R 1) 5
Wi, PR FEEALT 1.5 mL/min i, R0 HIIE R, T2y
VMR T 1.5 mL/min B, BARMME TR, X2 HF
204 900 RO VR ek R, R A 2 P AR B e o bsf 1) 2o
TovkFu K B e v ) BT B4 ok, TR AR IROR AR, BT
DUB 5 BRI R 1.5 mL/min.

(3) VMM AT I 2R A5 )

R 70%, VEIBLFEE R 1.5 mL/min (554 T, %
BEVEME B AARTRTE 80~160 mL Z [B1AS LT, A4 i fif W R iy A%
fl e A N fige I 23 it 1O MO VL Py AR RELG o v 3 i 4
fE 120 mL BFA B R(E, PERBIATRAE 120 mL 2 )5, f#
WA R AT AR A, d IR g v Ay I 8 A Al R O 1 ke,
IR b 22 e AR VR A E Sl 120 mL.

FET O VEMLA R R LI B LR, H o CBEk
(60%. 70%. 80%). G NYELHH (1.0, 1.5, 2.0 mL/min),
K e A FR(100, 120, 140 mL), ZLHEAT 7R FE R Y
fERW RPN, BT LoBYIEsS 328, H K&t
FRLGERINE 3, NI 4,

#*3 BRREREHER
Table 3 Results of desorption orthogonal test

LS H G K i /%%
1 1 1 1 72.65
2 1 2 2 75.34
3 1 3 3 59.17
4 2 1 2 76.53
5 2 2 3 81.21
6 2 3 1 59.98
7 3 1 3 57.14
8 3 2 1 55.62
9 3 3 2 4732
ki 69.053 68.773 62.750
ka 72.573 70.723 66.397
ks 53.360 55.490 65.840
R 19.213 15.233 3.647

R4 BRERIHRFESFE

Table 4 Analysis of variance of desorption orthogonal test

HE W2 9 i B F B
H 627.823 2 32.370 *
G 412.304 2 21.258 *
K 23.156 2 1.194

w2 19.39 2

T * A B2 57 (P<0.05).

P IE 5SS S50 FN O 22 40 B 25 SR T 01, 2 Pk B RN e it
T T I 1 A IR S 38 A 2 25 57 (P<0.05) . VRIBE TR AR
Xif i A A R 22 7 OR B3 (P>0.05) . e AR B T2
H.GoK,, B BRI 70% . YEMGHEE R 1.5 mL/min, P/
TWARFRA 120 mLo 52 MW B R B 3 09 BR ARV . LBk
>V IO 3 > VR R A
2.3 IGESLIE

M6 IE A 2B Ak S B A alifb T 2045 o BRI
WREH 1.2 mg/mL . FAERRHE A 1.5 mL/min, A pH
Jg05, ERERARFR 60 mL, ZEEHRKE N 70%, YEAIRE A
1.5 mL/min, ¥EMERIATN 120 mL. 7EHL TH&MF, R
F D101 KALWBREILLTFEATFR A FEZ I, ALK X FE
VR P TR P R B R Ry 80.95%+0.15%, fRIEFEy 81.24%:+
0.21%, S5IEASIIEERAFRT . xS M ali by i 2
M S AT, K IRLLAEAT 5 B 0 4R B v 5
HIZE i 14.16%32 55 57.64%, il D101 KFLB 4tk
CLFEATFR A FEE A PR R AT
24 AEMHERRIENSELENINSER

Bl 2 itk VO, B EHL Y A 4lifb ) 4 %F DPPH
B i LIEBRAE AN OH [ th LIS BRAR S iy 5gmd . &l 2 7]
H, VC. SEEAL LY AL ) 5 B R s, XA A
AT BRI, HLS I B 4 Al fb ) A fh ka3 A
RRMOCR . (AESY TR T, BRI Y F2lifk
%t DPPH A ti3EiERRHF1 OH B i 3EE R R A K VC,
VLA L FCAT IR AL 3R B % DPPH H f &A1 OH A
FEA—EMIERREES, HAR K VC,

M 2 PRI Al B 5t i Rh Bt HERR e
TIRVEUE, A3 5IR I TR G RIS R, R
KR B2 B 3 (half maximal inhibitory, ICso)fE(F% 5)-
ICso FE/R A LI BR KA H] 50%0, 2L @ T A H R EL
WA, 24 1Cs A/, FRm HApT b s P i
5 LTFCAT IR RAT HEAL B A4l 275 B DPPH [ 3%t
IR 1Cso fE43 514 0.20 F10.16 mg/mL, 7 OH A X}
JSE ) ICso B4 5124 1.02 1 0.78 mg/mL, BEALIIETTREFE
TSR 2k D101 MASLIILSS, THBR T & (A B
KAxFH 50, DA (56758 ) 100 4 B 386 00, 0 40 T P 3 i,
ISR 2T FEATFR P R AR AT PRI B .
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Fig.2 Effects of VC, crude extract and purified extract on scavenging ability of 2 kinds of radicals

*5 REMBRMMALIIN P EBEERILMETTIERN ICH &

Table 5 Effects of crude extract and purified extract on linear equations and ICs, values of 2 kinds of radicals

DPPH H 235 bRk

OH H 2T BRAE

FE iy
2Ly i r2 ICso/(mg/mL) ey i r2 ICso/(mg/mL)
AR Y=227.26X+4.63 0.9922 0.20 Y=53.30X - 4.28 0.9860 1.02
alifb iy Y=252.49%X+9.54 0.9972 0.16 Y=67.35X - 2.42 0.9859 0.78

25 ARMHERERAESEME
251 LA B HEIST R T EHRET 6%k

B I DK S 06 S AR T 57 6 v i T B — 12,
ZLFEATFH G HE 0T /N BRUS7 T Dk e R A s e 1 3 i
Ro SNTRIR, INRALFCT IR LRI R 30 dJ5, 7T
BERE/NRZEIE N . S5 AXTIRAHE, HIRgAM
4l Ak 4 2 49 e M S 2 B v /DN BRURG £ E I Dk R (P<0.011);
F B LT ATATFR R 6 B W S B A 28 AN B 97 IR

800
sekfy

600 [

B F DK I ] /s

400

B, HLFCATIREFCEE IR A L, gtk B
S35 7 B R UK B [ 22 53 45 B 3 (P<0.05), Ui B T 403G AT IR
PR FEE A 20 A T i — A5 4 i /N B P 95 T 1, R BT
FEAT IR A T U M ol RE R BUE 7 I M A E R -
252 LRAFNEIRZERT ) R A IR 090k

MLER B2 B i 3 22 A0 e SO IR R B, 7ER A4
PR RER L= BLA, YUAREEIRE T NI, SRR
EMEIHFESR IS, 2R S A IR T R B W iR AR, R
A R 47 ) & BUN, S8Uf5 - BUN &7,
BLA Fl BUN H & TR 2om ML 557137, % 6 @R
T & 4H/NERTE 1A T UK 90 min 5 0L F BUN I BLA (7K
o R BN, SEAX A, FERHEEY WA
FREFEE A B9 /N BUML T BUN Fl BLA SRR D%
(P<0.05), 4lifbPH /N FUALTE BUN Fl BLA 55 12 FEARAR 2 %
(P<0.01), [Hitt, Wgk— 25Ut BALZLFEAT 35 8 FE HE AR R By ml
RS/ N BRLAAAR I = M R SR, 11T B iz sh e 57

6 IEVMAELEIN/RIEE LIRS0

Table 6 Effect of Dictyophora rubrovolvata flavonoids on serum
biochemical indexes in mice

200

23 IR IR ikl

ENEER:]
e Har AT R A EL, *+ 3RR i 3 25 57 (P<0.01); SRR A
A HE, #357R 18 25 1 22 5 (P<0.05).
Bl 3 ZLFCAT B FG B AR )N BR 6 i K S ) 4 5

Fig.3 Effects of Dictyophora rubrovolvata flavonoids on
weight-bearing swimming time in mice

Atk

2651 BUN/(mmol/L)

25 R R
AR
aifb

F: 52 AXtIRAM L, *3R A B E TEE R (P<0.05), **FR A
225 5 (P<0.01),

BLA/(mmol/L)

9.47+0.24 11.61£0.35
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