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Extraction of flavonoid from Houuuynia cordate
by ultrasound and its anti-oxidation

ZHANG Jian, ZENG Hong-Yan* , HUANG Yan
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Abstract ; The optimal process conditions of ethanol extraction for flavonoid in different parts of Houuuynia cordate
assisted by ultrasound was researched, inhibition effects of flavonoid extraction on DPPH, hydroxyl radical,, superoxide
radical were also studied. The results showed that the flavonioid content in the leaves was the highest,and under the
optimal conditions(the ratio of solid to liquid is 1 : 30,alcohol 85% at 65 °C for 40 min), the yield of flavonoid was
2.36%. H. cordate flavonoid possessed strong scavenging activity on DPPH, hydroxyl radical, superoxide radical

with corresponding maximum scavenging rate 72. 8% ,70. 8% and 69. 8%, suggesting that it would be an effective
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natural free radical scavenger.
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R, E-MRRERN A HEFRN . FXATHE

AHAAEERFEREESS.
1 #P5F%
1.1 ##

AREECRAMERERE, ERHAT,37 C
F A, 4 BUBOR R FRAL GR 25 i) 1 R LR BEB) (60
H). RME5E: AT (EEAEIXNQE);
UV9100 4356 B3 (H 3L A 8] s KQ400DB B #%
ABE R 2%
1.2 7k

(DB 7 7 4w PR B R ] 3L 8 F oy
3.0 g(AR .2 .01),50 mL Z BB 42 30 min A5
MR ELZ, T AE 300 mL B 80U ZERME
REERSBTRE, EAMEMSE. QOBEBRS:
RZERBET AR 3.0 g NEFALAEF B
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PhE Z BE AR B, o U, VR AR IR, 37 C T 4R, B AR
HETHEY WEREE.
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Table 1 Factors of extraction

ZRWE (%) BEEL (¢/ml) HE 5 [

AFE Concentration  Rate of solid Temperature Time

Level of ethanol to liquid «C) (min)
A B o} D
1 85 1:10 55 20
2 88 1:20 60 30
3 90 1:30 65 40
4 95 1:40 70 50
1.3 A&

(DEFSBESRBYIHFQOODWE LIAET
AMERWEARERRHALEEFTE, WAL
Bradf  FERLEYSERERREYET R
FERBERBRE M AFIER W%, (2DPPH B %
ERRBRERESQOOOME: —EBNESRR
DPPH « # 2 X 10 mol/L F/K Z BE v 8 m A 5| @
—BERES,#5, 30 min 5F 520 nm KK
WA E X RAEETEERE. (3)-OHH
HEFRES R T FE % (2005 WE: KKMA 2
mmol/L FeSO, 3 mL, 1 mmol/L H,O, 3 mL, 6

mmol/L 7K & 3 mL,3#£4), F 37 C/KE 15 min J§
WHEBEE . RE45 AR WK E K &2 ERE
W, 21K EEE 10 mL, #8457, i # 15 min, PR
E.2EERE., (DO ) BHEFHRESZRTH
BZQOOME HABREHEME 2 mol/L PF=
B PBS ¥ (pHS. 3O B HI A R E B H R
W, 7E 326 nm B KRR KA B KR E, it &

2 R 5%

2.1 BEMEAZERREBE SR
211 BAERBEARRYAFER BELEXRKE,
BRI FE T, 4 B £ X 2 BR R b EE
W, f3 2 AT, % B 2 X SR I R SR 45 SR N
Fr 2 - SR BE R > [ 1> 08 > 7, Bk, SR IR B
BBk Z BV 85% (B M I 1 ¢ 20,65 C. 48
7 3 U R 40 min, BEMERYBEN 2.36%. &
REA5(2006) B B Rl 2 BR 4R B 4 IR BE 0, M
RSB IRIE 3. 24%, ATREHI F R A E R R BT
WIS, FHA SR ERASRERENEN. 8
AT MT 3 EMBIERR, RMEH K
2.41%,2.28% 1 2.39% ,¥{H N 2. 36 %,
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Table 2 Results of orthogonal design (leaves)

D Yield (%)
1 1.13

2 1.24

3 0. 64

4 0.92

4 1.13

3 1.78

2 1.42
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1.80
1.02
1.14
0.75
1.02
0.94
0.51
2.13
16 4 1 2 2.16
K1 4.22 5.82 4.08 6. 20
K2 4,66 5.52 4.73 5.84
K3 4,94 3.96 5.06 4.38
K4 5.9 4. 42 5.85 3.30
R 0.420 0.465 0.443 0.724
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2.2 RFRVARBRETHF AEFEDEC
RN ZEPHBAMOLTRP(E D, FEHENRRE
B R SRR R - [ W HE > R B > R R R > 2
BV, BN EERE R, BRIESRGN . CBKE
90% .1+ 40 FE W kL .60 ‘CHEAS B EI 28 40 min,
BERNO0.8%, ERMEFMGTMHMT 3 Wi MKIE
L RS RIK 0.91%,0. 78% F1 0. 84 %, ¥y{E
47 0.84%,
£3 EXRBER (B

Table 3 Results of orthogonal design (stems)

BEERDHKEZHENIRBHARENEWILLE
. EZEWWE 90%,1 : 30 AR K,60 CHAERE
PrRIEE 40 min, B XK 0.49% ., ERELRKMETH
T3 KREMBIEL R, RIELHH R 0. 51%,
0.48% M 0.54% , ¥ 5 0.51%.
2.2 A EEAERMULLETRSE

X b AR A O U R v N 2 BB 4R o A0 1R AR
(RS  ABEEMHNERSERR . KR AIE,BH
EREMR. BEWEDRREISINER FETFZES
R, WM EARBEILEER BES
] $8 B A ) IR F Z B R 4R R 19 .

No. A B C D Yield (%)
1 1 1 1 1 0.50 F4 EXTRRERE B
2 2 2 2 2 0.39 Table 4 Results of orthogonal design (roots)
3 3 3 3 3 0.23
4 4 4 4 4 0.37 No. A B c D Yield (%)
5 1 2 3 4 0. 44 1 1 1 1 1 0.25
6 2 1 4 3 0.62 2 2 2 2 2 0.22
7 3 4 1 2 0.42 3 3 3 3 3 0.20
8 4 3 2 1 0. 39 4 4 4 4 4 0,21
9 1 3 4 2 0.57 5 1 2 3 4 0. 34
10 2 4 3 1 0. 64 6 2 1 4 3 0,42
11 3 1 2 4 0.56 7 3 4 1 2 0. 44
12 4 2 1 3 0. 46 8 4 3 2 1 0.45
13 1 4 2 3 0.52 9 1 3 4 2 0. 40
14 2 3 1 4 0.13 10 2 4 3 1 0.40
15 3 2 4 1 0.84 11 3 1 2 4 0.32
16 4 1 3 2 0.72 12 4 2 1 3 0. 40
K1 2,04 2.40 1.52 2.38 13 1 4 2 3 0. 30
K2 1.79 2.14 1. 87 2. 11 14 2 3 1 4 0,25
K3 2.06 1. 34 2.04 1.84 15 3 2 4 1 0. 44
K4 1.95 1. 96 2. 41 1.51 16 4 1 3 2 0. 40
R 0.069 0.266 0.224 0.218 K1 1.29 1.39 1.34 1.39
K2 1.29 1. 40 1.29 1.46
213 BERBRARBR T RS BEBHBET, K3  1.40 1.30 1.3¢  1.32
EHEEEMWRIUR P HMOBM, HRAE K L6 155 L0 1w
4. {RIREFEIR £ AR 2 CIR ) 2R 42 HR MR 4 B 0 A Lt e ol vl
£S5 BEAENFRBLN S KEERGHE (1=3)
Table 5 Effect of methods on extraction of flavonoid from different parts
Z.BEB# Soxhlets A Ultrasound
- Leaf 2£ Stem 2 Root t+ Leaf 2£ Stem 2 Root
430 Appearance B He
B8] Time 9 h 30 min
183 Yield (%) 2,02 0.78 0.43 2.36 0.85 0.49

2.3 ¥MIZEYERK DPPH - HHREFEH

HE L AEY, YEBRBEE/NT 0.2 mg/mL
B, DPPH « B 3 & /915 B 15 1t W B TR 980 JE A9 38
KT B R Gk SN K B FR R 9 ¥R B, DPPH - B
MEMERBETS A TR, o EEEBX
DPPH - B EABERERE, TP EERBWKE 1.0

mg/mL Bf, X DPPH « %% X 72. 8% ; B &
k. TREMFREMEEEE  ROEIRSERK
MGH, K& BS, HIIELEENS.
24 BB - OH BERESRIEN

R ERERBRERE, R NEIARR, BRI
hEERKWEHE. B24EE2 b RBK
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30 %

B 1.0 mg/mL &, i EEXT - OH B HEHE
BRERK 70.8%, M EEBEX - OH WERIEHE
BE BHUEM, XL 5K DPPH B f Z M E K
FEHE—-HE D, HEWABRKE/NT 0.3 mg/mL
Bt BEXT « OH 15 [ 3 2R Bl 3 BR v vk B RO B8 KT
BRI R SRS A B ERIRE, KX - OH g &
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Fig. 2 Hydroxyl radical scavenging
activity of the flavonoid
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Bl 3 G5 R AT, i A (O« B ZERE
BRERERE. RO RME. HEFBRKEE/NT 0.3 mg/
mlL B, JEX B R (O; + ) B i 2 B Ak B # B
TR BE B 38 R T R 58 K 5 b 5 i K SRR B,
(O HEHEFREERG A THEM. PR
W 1. Omg/mL &, it sp HEX Oy« H B HER
%Y 69. 8%, X4 5K DPPH H % 0 75 IR A
O, HEHEMNEREENSER —BE 1,2,

3 &
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Fig.3 Superoxide radical scavenging
activity of the flavonoid

AR BRERREAS, KT aEEH BRA X
BR.2XE5FEELFQCODMELERFS. KHRE
THF&MR: ZEBWRE 852 EW L 120,65 C
TEAEBEMWBRR 40 min, KEHEYB RN
2.36% . BAEMBENTRER, TH TEE™
A A S A0 AR RN A Y 4 O BE A Y, R B R AL
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