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Investigation of Extraction Process and Antioxidation of Total Flavonoids from Pilea aquarum
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[ Abstract | Objective: To determine the content of total flavonoids from Pilea aquarum and evaluate its
antioxidative activity. Method: With the content of total flavonoids as an indicator, based on single factor
experiments, response surface methodology was adopted to optimize extraction process by taking liquid-solid ratio,
extraction temperature and time as factors. The content of total flavonoids in P. aquarum from different places were
determined, then antioxidation of total flavonoids were evaluated against DPPH and ABTS free radical. Result:
Optimum coditions were as follows: liquid-solid ratio of 1: 19, extraction temperature at 71 “C and extraction time
of 126 min. Yield of total flavonoids was as high as 7.08 mg g~ ' under these conditions. The content of total
flavonoids in P. aquarumfrom different places was from 4.35 to 7. 10 mg +g~' with obvious regional differences.
Scavenging capacity of total flavonoids were as same as vitamin C against DPPH and ABTS free radical.
Conclusion: There is obvious difference of total flavonoids content in P. aquarum from different places, and total
flavonoids has good antioxidative activity in a dose-dependent manner.
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Cary-100 #4258 &)-A] UL 43 5% B 1 ( 38 B L L%
3], XFB-200 v 25 43 i ML (4 v 117 o R il 245 BL
W), AL204 AU HL 43 AT ROF (B LA RS- R 2
oAl o WA IKAERE S T 2012 4F 9 ~ 10 H SR H 5t
A8 358 N, 28 5 M T S 2% BE 4 & 75 02 25 78 Ol SRR
BHE PR A= 18 K AE Pilea aquarum [ 4= 85 725 T X B8
i Crp B 2R B o B, it 5 111521-
200303) ,1,1- R B8 ( DPPH ) Fil 2, 2-HK AL -
T(3-L IR I e -6-fitf iR ) T4k ER (ABTS) B0l T
[ Sigma 24 F] 44 C (b atTh & Rk T4
B ) 5035 R 4 i
2 #HEEER
2.1 SR H R B IKAE 2R B iR, o
60 H i  KE % FREL 1.0 g, F & i kB AR )5, ¥ —
BHE A 70% 2, F— 2 iR B T i B, g
Pt uk BRI, N 70% 2 F55E 75 % 50 mL, BIA5 .
2.2 PRdEMZRedl KB ARIBOS T A 10 mg,
i 70% 2. B R IF E 45 & 50 mL, 15 0.20 g- L' %
W . 22 STk [ 7 ] J7 3, W ff I B T %) R
WY 0.25,0.5,1.0,2.0,4.0,8.0 mL, 4> 3 & F
25 mL i, H 70% ZBE#bE 8.0 mL, il A 5% ¥
TEPRANVE WL 1 mL, $25], # 8 5 min; T A 10% fif iR
PRV 1 mL,$25) B8 S ming ITA 4% 4 8L
W10 mL, H 70% £ 5 75 2 20 B $850, LU R
2B W, T 510 nm 20 E WG A, P47 & 3
W, LL A A bR, 5T R B (C) g 8 A B, A5 18] 0
HFEA=11.318C +0.012(R* =0.999 6) , 45 S % 0
T R AE 0.002 ~0.064 g- L™ 5 A SR IFL
2.3 BT ™ fE e Z R B IR
SE LA T0% 0T Sk 4 U R o 2 RH R LE 4 BOTR
S R] R AR B, DL 4R s (Y) S PR AR 6 F)
FH Design-Expert 8. 0. 6 4% 4 /1 ) Box-Behnken fJ; fk
Y K AL B A R AR A . R K AE A B R i
60 H i, Ki % FRE 1.0 g, 2 17 fy 150 2 HE B2 45 21
UL 1, KPR 1 Bl AT £ 0T Il I A b, A5 DR AR
WA AHARM R ZHEH R Y =6.99 -

0.0554 + 0.016B + 0.049C — 0.0384B - 0. 12AC +
0.02BC —0.294% - 0.28B> —0.35C?, 3% [a] I 4& 71 1y
FEMTILE2,
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Table 1 Response surface analysis for extraction process of total

flavonoids from Pilea aquarum

No. AR L BERUGRE  C HRBURA T T
/g+mL ™! /C /min /mg-g ™!
1 1:30 70 60 6.34
2 1:10 80 120 6.51
3 1:30 70 180 6.22
4 1:20 60 180 6.36
5 1:10 70 60 6.25
6 1:30 80 120 6.35
7 1:20 70 120 6.98
8 1:30 60 120 6.41
9 1:20 60 60 6.31
10 1:10 70 180 6.59
11 1:20 70 120 7.01
12 1:20 70 120 6.99
13 1:10 60 120 6.42
14 1:20 70 120 6.99
15 1:20 80 60 6.32
16 1:20 80 180 6.45
17 1:20 70 120 6.98
F2 EIEAREFESH
Table 2 Variance analysis of regression model
7 22 K SS f MS F P
i) 1. 440 9 0.160 434.97  <0.000 1
A 0. 024 1 0.024 65.79  <0.000 1
B 2.113x107% 1 2.113x107? 5.74 0.047 7
C 0.019 1 0.019 51.68 0.000 2
AB 5.625x107° 1 5.625x107*  15.29 0.005 8
AC 0.055 1 0.055 150.13  <0.000 1
BC 1.600x107° 1 1.600x107* 4.35 0.075 5
A? 0.350 1 0.350 946.09  <0.000 1
B? 0.330 1 0.330 897.37  <0.000 1
c? 0.520 1 0.520 1402.15  <0.000 1
¥R 2% 2.575x107° 7 3.679x10°*
AU 1.975x107* 3 6.583x10°* 4.39 0.093 5

HXFiRFE 6.000 x10°4 4 1.500 x 104

JS =34 1. 440 16

2 al 0, ALY P <0. 000 1, B3 ] A
<11 -
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Brob i 1, 2558 & 45 [ A8 5 % 52 BT 20 89 52
PR e B THE T BE R ka # [R e Ag B
o T 4 B S e 1 HE A% 3k B e 7 E Y A R (E
Ho R A 52 e b 3, 3R 90 Ay ot T A BE N e i
HAfL R K,

3 A8 AR T AR BT L A5V K A R B 1Y) B
PRI 2 R H 1: 18, 8 H2 B E 70. 4 °C |, #2HL
BFIA] 125. 4 min, 2% 0 B 3 298 42 B it 7. 10
mg-g o FIESLPRER AR B B IS R 1B IE N R L
1219 2 HGRBE 71 °C $R U] 126 min, ¥R 7K AE
ARy, 2k 60 H O KRR AR 1.0 g, 3k 3 £y, U
15 BB P ) $2 B 7. 08 mg-g ™' (RSD 1.3% ), 5
P B HCE A AH X 15 22 1. 1% , Ul B 00 3% 9 £ BT
ZARRE AT,

2.4 FWEMEIKE KW ARIUR R K AERE S 6
0y, MR e AR B MU 20 068 4 2. 1 T9UF Jy s ] 45 it
TR VR, 2.2 TR 7 I VAR EE R o Y
RSD 1. 1% , & Wi Jr ik w1 R I
2.5 KW RS WCBON PR A M 2 mL, 4%
2200 Rk E AW E 6 Wk, A A
RSD 0.9% , 3 W44 % FE R4 .
2.6 fRoEMEEE RS A WOCE — HE A R
2 mL, 3k 6 £y, ¥ 2.2 TR J5 2 BB 30 min U E 1
WKW IERE 2558 3 h iy RSD 1. 0% , & W] A3 775
0 ~3 h N EMERL.
2.7 EERENERR BT RS FRE T
i i > B 6.85 mg- g BV K FE R L 2 0.4,
0.5,0.6 g, & 3 i, 4r 5K % I A 2T X B i
4.0,3.0,2.0 mg, % 2.1 Wi F 77 3 i % 458 5 i
W, e 202 W O 0 g B A AR, 1 AR ik
ROGERNLE S,
2.8 HEMMERDE ORGSR IO K AR R R AE
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Fig.1 Response surface plots showing interaction of liquid-solid
ratio, extraction temperature and time on yield of total flavonoids

from Pilea aquarum

R3 RALBEWESENENME DK ERKE
Table 3  Recovery test of determination of total flavonoids from

Pilea aquarum

Freed MR OMAR WASE ENEE FXE RSD
/g /mg /mg /mg /% /% /%

0.4102 2.8099 4.0112 6.7145 97.34

0.4051 2.7749 3.9985 6.7128 98.48
0.3995 2.736 6 4.1035 6.8150 99.39
0.5034 3.4483 3.1026 6.5581 100.23
0.510 1 3.4942 3.0021 6.4362 98.00 98.70 1.6
0.499 7 3.4229 3.0185 6.3827 98.06
0.598 8 4.1018 1.9978 6.0812 99.08
0.6040 4.1374 2.0563 6.1159 96.22
0.6105 4.1819 2.1015 6.3148 101.49

TOTEDE B A L AR WK 4, SR ERA
[F) 77 3 v K AERE bl P S B R 0 5 B W 22 S
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Forb S T B v 7K AL v S R A B R IR T B
5t BV 7K AL r S B A AR A B 5T PH A V% K
FER B RN e B W 0 1 8 BH AL, A 35 5% A 1) [
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Table4 Content and antioxidant activity of total flavonoids in Pilea

aquarum from different places

T 1C5y/mg-L"~!
FE i ML SRAERS R .

/mg-g DPPH ABTS
S HINGNEE 201209 6.52 5.32 10. 87
S2 HJHBH 2012-10 4.35 8.18 13.15
S3 HJHBELE 2012-09 6.78 5.22 10. 19
sS4 BIMEKE 201209 7.05 5.01 9.87
S5 RIMIEZ  2012-09 7.09 4.98 9.62
s6  HIMEHK  2012-09 6. 85 6.11 10. 35
ST SMEK  2012-10 5.46 7.92 12.18
S8 FNE X 2012-10 6.12 5.18 10. 65
SO HINELE  2012-09 6.98 5.02 10. 11
S1I0 M ER  2012-10 7.10 4.88 9.11

2.9 HUAARIE PRI T KRR S B BH A
HRYE W] 70% £ T TE B 28 ) Jot A B8, 000 4% % iR
Xf DPPH Fl ABTS [ i ZE VG BRAE 1 (n =3) , it 5
TR, F ] Origin B0 b B0 5, 45 2% FF & 16 BR
DPPH F1 ABTS [ phi 5 1 2 5040 %1 2 ( half inhibition
concentration, ICy, ) , W& 4, Z5 R B /R % /KIE D #H
T FE % DPPH R ABTS [ Hy 56 H A 547 1 B fig
I3, 2807 MR R B b R T BRAE L T 4EAE R
C (% DPPH HI ABTS [y 3£ 1C,, 40 % 7.17,
11.54 mg- L™"), Ho 5t JH 5 Bf 7= % oK 46 B i Xt
DPPH 1 ABTS A th 596 B B8 /) i i , Gl BT Y 25 i
W fi ey 5 T 5t M Bt B V% K AE R i S B R X H R
S 1 035 2 T 2 G BT A B B
X1 09 5 14 BT 4 R ROE 5
3 g

Y IKAE & — T 32 20 A T 5N B 5 ) 25 %1
Z— B9 S B R R e R O A A
B, (024G ) 2l Y BRAR AL B W B IR M, X BEL B T 98
IKAEZFHGEIR BRI o A SCTE B 3R e B it |-
e e R TR AL T B B R R R T B
B Y 5 i E W R NaNO,-AlL (NO, ) ,-NaOH
L, 2R EAL S (AT a2 BT

Rz M2 ) 7E 510 nm b R R W, A
BRI e B TR R R I R R
o A5 IR A 7R M4 K A RE S HR L R Y A i
HA 22 5 X 0] 85 AN [6) b XA B8 5k KO
B IR A3 55 S 6

K H DPPH Al ABTS [ fy JE 37 # 0 5€ T % K
AERE ST R LRV BRBE T, X 02 2 A )iz AT
(T S AT PRI D v LA PO R SRR A . &
TR 7R V8 K AR 5 B TR 5 AT B 1 B SR AR T T
RS TR] = 1 B i 1) 335 3% 6B T 22 S MR A K, T
PR TE R A SR BE SR, R Z T BR A
RE 1 55 , UL BRR K A6 T bR B B SE R BB ) 5 5 B
R [A] R BRROC R IR B Y 25 3 R )
JoT il AF 5 4 AL S B AR A
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