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Study on the Extraction and Antioxidation of Flavone from
Trollius chinensis Bunge
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(Department of Chemistry, Xinzhou Normal University, Xinzhou 034000, China)

Abstract; In this study, microwave-assisted extraction techniques of flavone from Trollius
chinensis Bunge were studied by the single factor analysis and orthogonal test, then the property
of antioxidation of the flavonone was also investigated through comparing the eliminating effect to
the free-radical of DPPH with VC and BHT. The optimum conditions were achieved and
demonstrated as follows; ethanol solution (volume fraction as 60 %) as extraction solution, the
ratio of materials to solution as 1 * 20 (g * mL), microwave power as 600 W and 2 min extraction
time. By the optimum conditions, the yield (83. 7%) of flavone from Trollius chinensis Bunge
was obtained at 83.7%. The flavone from Trollius chinensis Bunge can efficient eliminate
DPPH, this indicated that the property of antioxidatant of flavone from Trollius chinensis Bunge
was results higher, by compared with VC and BHT: VC>> flavone from Trollius chinensis Bunge
>BHT. Moreover, the flavone from Trollius chinensis Bunge exhibited synergistic effect with
VC and BHT.
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EBERRHNELEMERSEHESBHIE
FERGEHER L EhEY RN ER
AARMEEYEANTE A mE HTadEAE
MESHSHARRN. B EESEEZATABM
B 0 2,6-— T EXPHBHD AT &
HEFMBHAETUNGH LA AHER MY E
4 EFEE AN KB EREN AR AR FRF
EREUR HFEEFRFEAMNXANELAER
XKEN, RAMAANLERAXRATRAYE
LW KR PEH REEBEH T TH
BUREEEEY RS, SEIE(Trollius
chinensis Bunge) /8RB E , REEH Y& X
W TREREE . PEEFFHIL.FHRLT.
I, FRER. SEXTEEHRAS IER
(e BENB. AN E. RO EER. ML
WE R BT SERMERER NS #E
AEEFET, EER, WS EENTREZEPEST
AL R AT B9 5 BT A OB 4 B9 4 B 4R R ™0, T
WEELBERMAMERRRENEETRAE
RipE. EERRTHERBDRREZELATKN
T ¥ %4, 3 AR DPPH B i X5 H T &
HEBRRMNRELES  UHFRE-FHFHXAN
M, WS EENSENARE - ENAERK
.

1 MHEF%

1.1 #ERE
L1L1 HA &EL-BWFIRHTLE=E AH
MR BIUB R, 60 BIF, M, &A1, 1- "% E-
2-EHEDPPH)  RFEAR Ttk X 4= M
ThER KERAR B YE - Sa; TRAKHD
ZHEEK,
1.1.2 A E XH-100A kb & /B .4t
FHERBEABRARAE ;722 BEHTT 5
FH . B WA TSR BT = 4 UV-2550 B4
SRAT A YR B B A S A A= AL104 &Y
BFRE . BEHTREMNEZUR(EB)ARLAA
AR B LR SO T TRARAE =&,
1.2 HREBZNLH

WAETTF120 CTTREEE, EHHFR 10.4
mg, BEAZEBBFOmL WARK . BREEREN
0.208 mg/mL WA THRHEB M. HHEBRS T
¥ 0.0,1.0.2.0.3.0,4.0,5.0,6.0,7.0 mL F 8
X 25 mL M EEP, MARESE 5% NaNO, &
B1mL,#E6mn BMARES K 10% Al

(NO); JE# 1 mL,#% & 6 min, BEMARE S K
4% # NaOH %% 10 mL, Fi&EBRA%K 60% 2B E
BEZE . %2 15 min, URATARS L. EHE
B BRI & 510 nm 2 R EE, IR 5%
RGP, HRERE B LR ER, BAERTE.
A=0.012¢+0.013, R*=0.999, & #,A JHS
WA K 510 nm AR ICRE(E ;o HHE BT EKE
(g/mL), 7 8.32~58.24 pg/mL W E A, K&
REEBRAEERIFREXE.
1.3 SELENAREHBHRNIE

REUEAETHRBEEMNSEE TR
BHREEEER dEEHETARH SR
ERRE BEEANEBMRENGRERNER
KRB E, R8T ER R 5 B R B
EELBENMRATZEZSH.
1.4 SELEWMRBRNE OREHITR

ERERRAGT.AHERER 1.0 HE
EU AR R PRARBEE YL, ABKE
BHRBEREHLBERV, MEBRAE Ay, 3
W EFE XK RBUBEMERY, FIREEA,, WEREH
HEARY:

A XV,

'R T A X Vg

EBREFFTRRL.0OgMESHEE, SIE, R
BEATFS0mL AR, B 0.2 mL #HHK 3
B F 25 mL TG E S, 4 50 A 0. 208 mg/
mL B TR 0.2.0.3.0.4 mL, % 1.2 W &
W0 B (A, TR R R,

1.5 HEAHHIE

KAER DPPH B HE XN S ELEFH
HEt, KFAC E.DPPH A ER—FMEE
MEHME, 517 m bF—RBRBKEEE), Y
DPPH B ii# 5 8 61 2 1 BR A i i 7 BC 5 B, i 1
R BEHER HEAEESHEZHE FHREE
B R, B W 04608 B B BT 2 B 24, SR
Hyigit:., TR&XMNIM TN EFTE
BRE, AR HBRE=[1—(A—A)/A] X
100%,A, % DPPH - Bl 5 — & BH & B R KR
JEE,A 5 DPPH « Bl 5 — & BAE R WA R
E,ARE5DPPH - BREBENEKZEBES—ER
BEREBAR AR .

1.5.1 £%i###%.VC# BHT 5 DPPH g &%
AR RE MA 2.5mLIKEN6.4X107°
mol/L # DPPH - Bl —E B WS X KR
B, ESZE S5 mL, KM 20 min /5,5 A A 2.5

X100%
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mLMEKZEN—-EENSEEERERE, &
A% 5 mL, KM 20 min J5,8 A; A 2.5 mL 3
X 6.4X107° mol/L # DPPH - Bl fl—E &
HBIH 0% Z M, EAZE 5 mL, K 20 min /57,
WA GHERRE, ARFNLELKEE DPPH
- MEREES. FHE,®E VC f1 BHT,

1.5.2 ¥#mRegpE LBFHREJACHPD
DPPH B & F B R K 50 % bt Br & $1 AL 7 R
BWE. ©RE AR %K E S &4 3 DPPH
BHRFEREERL, BhlALRE ., IC /D, 1
Y ARG EAILRE S B

1.5.3 £ %% %%5 VC.BHT # &Lt R4 A
HAET M3 X 10mL MELEE, EMALEE
HEWRBB 0.2 mL, RE4HMA 0.01 g/L &
VC ¥ 0.2,0.4,0.6 mL, FH%E 5 mL,#% 1.5.1
MRRME R ROEE TEERE. R, R3X10
mL W HEE, S MALS L ERRRE 0.2 mL,
RIESBIMA 0.2 g/L # BHT % # 0.1,0.2.0.3
va;EgE 5 mL.Hi 1.5.1 B‘Jﬁéﬂ?,ﬁ!ﬂﬁlﬂ%)ﬁ»ﬁ‘
HEBRE,

2 BR5H#®

2.1 SEUENUEHRDRINEEIZSHN®H
E

FREL3.0 g MEHE RELARABMLE R,
AT o % 808 1 R A ) 42 BRI AR P R 4R R 4
FNAMHEE. HLGHEXRATRR . E8 N
1.

F1 L(3) EXHBER
Tab.1 The results of orthogonal test

BEN B B
e OBEDE pmp mE mE
m

& A/W L C/C  D/min BEA
1 400 10 40 1 0. 543
2 400 20 50 2 0, 706
3 400 30 60 3 0. 686
4 500 10 50 3 0. 654
5 500 20 60 1 0. 686
6 500 30 40 2 0. 655
7 600 10 60 2 0.738
8 600 20 40 3 0. 647
9 600 30 50 1 0. 665

K, 1.935 1. 935 1.872  1.8%4

K, 1.995 2.066 2.025 2.099

K; 2.077 2. 006 2.110 2,014

R 0.047 0. 044 0.079  0.068

HRIBEMHTN.EELABN 4L IRE
o AR FE X B AR 4R B3R 4 B e B K, BRI R
C>D>A>B, ZAMMEXRBRER i ERE
RBTZ%&HHN AB.C;D,, IR RSB 60% Z
FE O 3R U, B SRR BRI R B0 20 mL, B B o 3R
600 W, 60 C,iEER 2 min,
2.2 RELHWMENE. BE

BRLAWFTEMETEBAUEHBRREE
HEERTEHRIER 83.7% (n=3), BElUHEHE
RERRLE 2,

2 SEERMYHEKE

Tab. 2  The recovery of flavone from Trollius chinensis
Bunge
REFEE/ mirRE/  WiRERE Bl %/
mg mg Fift/mg %
0. 408 0.041 6 0.452 105: 8
0. 408 0.062 4 0. 467 "94.6
0. 408 0.083 2 0. 489 97.4

HRZAMEELERERMET, &% F MW E W
HIE 94. 6% ~105. 8% 2 [H],
2.3 {HMAEAF DPPH - Wi %
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Fig. 1 The eliminating rate of flavone from Trollius
chinensis Bunge to DPPH

hE 1A, &% KEx DPPH A B &1 7H
B 3R B 4 T 7L SRRV BE R 1 I T R T K, 18 24 PR
B INP) 157. 6 mg/L i, IR FRE A8, H
A 1 FTigds 24 DPPH - HRREA 5000, &R
OB B YR BE R 112 mg/L, BJ 1Cso 2 112 mg/L,

f A 2 &, VC %> DPPH - M1 R R I 4
B & T B vk A B 3 n T 38 b0, 1B 24 R B YR R R B
240 mg/L B ,WEBRER A ESR B A 2 WiEd Y
DPPH - R BN 50% M. VCBERTEKE S

HERE/%
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92.5 mg/L, B 1Cs %y 92. 5 mg/L.,
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Fig.2 The eliminating rate of VC to DPPH
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Fig.3 The eliminating rate of BHT to DPPH

B 3 &, BHT %%t DPPH [ iy 5 i 7 B3
B IF G5 BEE B VR B A 4 o T 3w, 1B 2 B B v B
58 20 mg/L o, ERFREES, HFHE 3 A iF
4 DPPH - M BR%E R 50% 8 ,BHT FHR A&
W% 12.8 mg/L, B IC; 3% 12.8 mg/L. ¥4
HALH M. VC # BHT @ IC, AT &, LB LEES
KMER K . VC>£ H L HBH>BHT,
2.4 SEUE¥MS5 VC.BHTHIR R DEIER
241 2E%E%®E VCHBRAAER #1.5.3
HWhHEER,4ERAE 3.

£3 SELFMS VC HhEXS DPPH - 19K %
Tab.3 Eliminating rate of flavone from Trollius chinensis

Bunge and VC synergistic to DPPH -

BAE VCHEB HadHsK B-HIERE
%/ mL &B/mL  HBRE/X% R B F/ %

0.2 0.0 , 15.0

0.0 0.2 26. 6

0.0 0.4 45.0

0.0 0.6 63.0

0.2 0.2 42,0 41,6

0.2 0.4 65.0 60.0

0.2 0.6 79.0 78.0

HREN.SHELEME VCARMEANE
{3t DPPH B fiy B f 1% BR 3R 38 T B9 & 76 55 %
ETHERBEARE, BiEEREZ M FEDRHR
FAEA.

2.4.2 2ERRSL BHT HHRA%A #1.5.3
WTELR.ERALER 4.
*4 SEUARWS5 BHT HrFE 3t DPPH - MK E
Tab.4 Eliminating rate of flavone from Trollius chinensis
Bunge and BHT synergistic to DPPH -

BRRK BHTBW HA4ANH B4 ERE
A #/mL #B/mL  EREB/Y% BHRERN/Y%
0.2 0.0 - 15.0
0.0 0.1 - T 2.8
0.0 0.2 - 39.3
0.0 0.3 - 48.9
0.2 0.1 45,4 41.8
0.2 0.2 59.4 - 54. 3

0.2 0.3 67.9 63.9

BREY.SEANWS BHT AW E &7
F 4%t DPPH A &K HE R BB TR EERM
Y HE T 1 B R 0 AR, BP B 2 (] A7 7E R B R
R .

RIEf, 1% 3 MR 4 WA . S EEHMS VC b
FHRERERRTEELHES BHT thRAR AL
fEm.

3 £ &

HMERPRRSELPRMAORETZ &G
KR BS K 6096 Z B R BUR & R R 3R K
B 20 mL, i 2h % 600 W, & 60 C, kiR
BtE 2 min, FHTZT, & XL R PR
B#EK83.7 %,

S EAHMEH B R DPPH A B &, KR
BB S5 X DPPH Bl £ KRB RIEMX; &%
HHEMRERBHTALES; S ELEH. VCA
BHT WL AL RE SN K/MRIR N VC> S E R R
>BHT; XBRRAM AR, &L EMS VC.& &%
¥E 5 BHT ZAHAA —Z WL AW REM,
HEELRMS VEHHREMKTHS BHT
HERER, AR AUANESEREB TR
RIS R PTRAL R .
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