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Optimization of Ultrasonic-assisted Extraction Technology for
Total Flavonoids from Penthorum chinense by Response Surface
Methodology and Evaluation Its in vitro Antioxidant Activity

XU Xiu-quan”™ , YU Qian, XU Ying, XU Hui-min
(School of Pharmacy, Jiangsu University, Zhenjiang 212013, China)

[ Abstract | Objective; To optimize ultrasonic-assisted extraction technology of total flavonoids from
Penthorum chinense and evaluate its in vitro antioxidant activity. Method: With yield of total flavonoids as index,
the concentration of ethanol, extraction time, liquid-material ratio were optimized by response surface methodology
based on single-factor tests, and its in wvitro antioxidant activity were evaluated by multi-test systems. Result;
Optimal extraction technology conditions were: extracted 20 min with 26 times the amount of 60% ethanol at 50
°C. Under these conditions, yield of total flavonoids reached 4. 14% , which was agreed with model predictions.
In vitro antioxidant activities results showed that total flavonoids from P. chinense had good antioxidant activities of
scavenging DPPH free radical and hydroxyl free radical, but also had strong reducing power and total antioxidant
capability. Conclusion; Optimized ultrasonic-assisted extraction technology was simple, rapid and efficient. Total
flavonoids from P. chinense had good antioxidant activity which was worth of further study.
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No. A B c M ES R %
1 -1 -1 0 3.70
2 -1 1 0 3.82
3 -1 0 1 3.75
4 -1 0 -1 3. 60
5 1 -1 3.51
6 1 1 3.50
7 1 0 - 3.40
8 1 0 1 3.58
9 0 1 -1 3.92

10 0 1 1 3.96

11 0 -1 1 3.98

12 0 -1 -1 3.78

13 0 0 0 4.12

14 0 0 4.16

15 0 0 4.15
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60% L BEIR A WAE 517 nm b1y A,
2.3.4 BRIEHMEIREEME HHEBBRA
[F) Jo v B 1 T R B RS R 1 mL AR U A 1
mL pH 7. 47 Tris-HCI 2& w13 ,75 mmol- L™ {48 &
JE-BRAR WA TR A 0.3 mL,75 mmol - L™ i % fk &
B 0.2 mL, F 37 CALIE 60 min, 7£ 508 nm Ak
EALLL60% £ B R BRI (0 =3) o AR
H SR B 4% T R, T3 1C, {8 (1C,, & 48
TR 50% ¥ 5 A FE S vk ) o

BRI TR R = (A — Apgan)/ (A = Ayy)

x 100%

H AL, 82 mL 60% &7 -5 48 — AU E -
R VR IR A WRAE 508 nm AR A5 Ay oo AR G T TR
1 mL 5 60% 2 % 2.5 mL 7£ 508 nm gZbfy A, #F i
RV PR TE EEE R LE 4 ~ 5,

0.8
= &y fbee 4
0.6 ]
il 4
e 0.4
=
0.2 §
« EN
N EN
BIEER % \
20 50

100 150 200
A R B /mg L

4 HEEZEWMAASUEIRERASH

1007
74 DPPH - %
804 N OH 7 g é
-e.
2 1 ]
§60- Z é é Z‘
& 0 7 N /N
40+ ; 7 %2 N O
= 78 TN N\BN
0 U AN N ON
o . N ON ON
, B NENN
218 - N AN N N
7 s N ON AN N
0. ON N AN N N
RN NN N N
JAN N 7N 7N 7N 7N

10 20 40 60 80 100
BEMR R /mg-L"

HS5 HESARMER DPPH EEAHEEN S

H 45 2R TR, A TR A T R T O R
T EL AT 55 Y v R OB A 3 S Mo (VT A sk £
Mo (V) BIRE S, BN 695 nm P AL A Y Bl 5T 5 e
JEE B HE TS LG 451 496 o 5 5 T D X v R
H R HAT BRI R Fe' T B S B+ i AR 7, IC,,
285.8 mg-L ™' ;fEXF DPPH [t 2k 258 11l 2R 7

R AE F g0 v, T B AT B B BE A AL ) DPPH J¢
Fenton JZ i H1 3% 3 [ iy A& 09 7= 4=, 2 IC, 43 51 Ky
22.15,97.36 mg-L ™", KB BSR AP EILTEHE

3 iFig
7 I A 5 OR A A% ST AE IR s AR L

H o 2 0 B 0 AU R b, 5 BT A ik, T

At 25 B 8 A S0 o3 ) S RS e TR SR ] 22

JC W A T7 AR D R B T Y TR R 2 152

S PR SRR AR B OC R 2 IR BEE L Kt

AR R SR W) N7 TR AT 53 A, IF S R e R T 2

] 7 57 Z AR . AR A BOR

g 7 TET TR AR A G AL T R R T ) B2 R

TZH N T HAR IO B A, S 45 R S8

RYTOM AR AT o 5] B >R 22 o T 2 o JH 8 ) 4K &b

PUEALTE PEHEATIN E | 45 2R 3R WY RE 8 e 5 2 I 5 AT 5

SR TR T B R SR A RT BEE A RR E E

S R P JHT 4 L A5 0 i i 45 DRV L A F 9 A

BT AL DRI PE B e R4 0 Al

[ &% 30k ]

[1] 2EPECHREH. 2 EPREGIH. FTHIM].
2 hiR. db et AR AR R, 2000 :480.

(2] &G BARE TS BROBT L. T B B 5 4 1 3% T 77 1 5 1
REW Itk s EsE [J]. b 25 % 42 3%, 2011, 46
(21) :1635.

[3] Mehta K, Vanthiel D H, Shah N, et al. Nonalcoholic
fatty liver disease: Pathogenesis and the role of
antioxidants [ J]. Nutr Rev, 2002 (60) :289.

(4] TKZ, XV B, sRBKRT , 4. 4 I8 Of T UKL X = R 2K
BT EOIR W5 R B 25 580 = K LRI o [T ] v
SIS TR A2 R ,2010,16(18) :166.

[5] ZRIEF. 252 Wt/ Bms 8 1L AE 5 08 D5 JFF % it By 4 JH
[J]. mESess )5 ) 2% 2 & ,2010,16(2) :94.

[6] Jessica Tabart, Claire Kevers, Joel Pincemail, et al.
Comparative antioxidant capacities of phenolic compounds
measured by various tests [ J]. Food Chem, 2009, 113
(4):1226.

[7] Zhang G W, He L, Hu M M. Optimized ultrasonic-
assisted extraction of flavonoids from Prunella vulgaris L.
and evaluation of antioxidant activities in vitro [ J]. Innov
Food Sci Emerg Technol, 2011,12(1) :18.

[8] Wei Y, Chen X Q, Jiang X Y. Determination of taxifolin
in Polygonum orientale and study on its antioxidant
activity [ J].J Food Compo Anal, 2009,22(2) :154.

[9] Huang W, Xue A, Niu H. Optimized ultrasonic-assisted
extraction of flavonoids from Folium eucommiae and

evaluation of antioxidant activity in multi-test systems in

vitro[ J7]. Food Chem, 2009,114(3) :1147.
[ DifEgmi 2]

.41 -



