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Ultrasonic assisted extraction of polyphenols and flavonoids from Maijishan
wild Acanthopanax and their antioxidant activities in vitro

WANG Yan-bo,SHI Yan, YUAN Yi-jun”

School of Chemical Engineering and Technology , Tianshui Normal University , Tianshui 741000 ,China

Abstract ; Using Maijishan wild Acanthopanax as raw material , the parameters of ultrasonic assisted extraction process and the
antioxidant activity in vitro of total polyphenols and flavonoids were studied. The better technological conditions as follows: ul-
trasonic time 40 min, ultrasonic power 600 W, ultrasonic temperature 60 °C, solid-liquid ratio 1: 35 (g : mL). The process pa-
rameters were determined by using single factor test,orthogonal test,and three parallel validation experiments. The average ex-
traction amount of total polyphenols is 25.21 £0. 17 mg GAE/g and total flavonoids is 28. 11 £0. 19 mg RE/g. Using syn-
thetic Ve as the control ,the antioxidant activity in vitro was studied. The results showed that the total antioxidant capacity was
the largest when the extract concentration reached 300 mg/L. When the concentration of extract reached 440. 00 mg/L, DPPH
free radical scavenging ability was the strongest,and the scavenging rate was 94.52% +1.30% . When the concentration of
extract reached 130. 00 mg/L,superoxide anion radical (O, ) had the strongest scavenging ability, and the scavenging rate
was 86.71% +1.28% . When the concentration of extract reached 100. 00mg/L, the scavenging ability of hydroxyl radical
( + OH) was the strongest,and the scavenging rate was 94.23% +1.53% . Overall,the antioxidant capacity of wild acantho-
panax extract in vitro was significantly stronger than that of synthetic Ve (P < 0.05).
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KAEY 8 A, =i LB HIALGY 2 1, KIEERE
a2 N FEEREBMED 3 A ZEREAEY
3AFHABE A 3 A, B ARz 0 H TG IR
A2 BRI 57 22 W 3R A EL A R A0 I I A
PUg ™ AR B g M R & R
R Y (3TN

R ZZ AR X WA ) O gER =5, A
4 ~6 H 18 1Lk B Y B AR 0 st R AT kA
B, Y AGIRE R BRI 28 KK 2 B A=
Y eE SEOR 2 B 2 IS S B A FOm o fR T
FOIAY R AT DL 2 B SRR, S22 04 L ik
—ify i PR AR — AT et 2 R B AR
UG o PR I B IO rh B R AR TG PR ) B I L
FALTE A TR AR A B

Z 5 AP R ISR B, A AR
R Z B 5 B BT A W BRI A A 2
FELE 3% 3 TR O ML PR L BUIRR BT R S5 AR BT
RELO T LS o 1 R 4 A A S — G AR
UL, TE B o (R 2 A SRl T S TE AR

2z FEULLV R A ) 0 25 i v 22 M5 08 T 1 2 BB
U AL TEPEA ST B AT R W SCiRiIE .y 3853
FHGER , i — D BN (H, AR IR S50 S ok T
T2 BB A 0, BECE M AT X4, A
7 AT B AR R 25 5 B R DS ) oL, AR B AR AR I T
S AESL AR b, e S i IR X R A SR T Y
FERP RSN SAA TG MY o Il 5E  ZAH
AR O ZE A R AR = KRBT SRR DL R 1)
REPE R o i IF & R AR LS AR
1 #R5F*
1.1 #R5iXF

BF 26 0 N ( Acanthopanax)) ,5 4y 5% B KK
AL HARGRIP X, WRERIR IR AR AR A R
B BRI R TR BN BRI VEHIR B SR AN
AALE TOK OB AR RO = KR PR

MR (Ve) (Tris-HCL ZEBOR , LA T35 4 [ 254 A1k 2
IKFUAT BR 2 B 77 B ARG 1, 1- 58 562 = fily 35 58 ok
(DPPH) brife i, 3¢ [ Sigma-Aldrich 23] 5 3% & 112
P, v 24 AR W ) R T s 2 T AR, L
AL AT
1.2 WFE5iEE

KQ-500VDB % . KQ-700VDE T = 5 %5 422 8 75
BiEveas , B AS US4 PR R PTY-224/323 7Y
B K F, 2 E M HZ BB A R A Rl UV-
2550 A4, S Hh-0] W43 OO BE A, H AR B A Al
DHG-9076 A 7Y B $AG XU T A , b RS 26 SL 00 iR 2%
HRRAF]KLOAA BUBS.OML, &= Bl AU
HH-S4 RUEG bR R OK TS VLIRS 3 BITER) s
RE-201 BYJightz 25 KA, 1R AR KA BR 23 7] 5 FD-
AION-50 ¥R TRAL, il D PR A BRAF]
1.3 7%
1.3.1 JBAmaR

SAE I FOIN T 2018 4E 5 H R A KK & Rl
X, HECEF 40 °C HE ik ik 60 B, T 60
°C fE IR THRAE TR ERIE (4 °C) mHE AR

fr# o
1.3.2 BRRIZ
13,201 B ko g SORE, R0 Th g AR )5, A

70% ZBERER , 3% S B P Bt T2 A AR AT A
PRI, 18, IRV 5 000 rpm B0 15 min K 12
T, DU 58 22 1 LG R T Y 35

1.3.2.2 ARSI A B A R P A BEAT R, 3
1 LIRS WUR eSS 28 %, Wedn Jm BAS Uk 1 36 h B A
BRI (20 °C) BOGIRAE , T Hi A S8
1.3.3 % Erfei ey T LA

1.3.3.1 MAHZG
PLEZ 5 B e I B 5 e bR, T2

BOgBAn 1 s BN ZOKFEET 3 UL,
SRR A S 2 1 B B PRI

x1 BRRRKE

Table 1  Single factor test
K Factor K- Level
7 BT Ultrasonic time( min) 10 20 30 40 50 60
IR Ultrasonic power( W) 200 300 400 500 600 700
PR Ultrasonic temperature( °C) 20 30 40 50 60 70
B L Solid-liquid ratio( g: ml.) 1:20 1:25 1:30 1:35 1:40 1:45
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1.3.3.2  IEZZIE
TE LN RSB HEA L , SRIE SIS A A T 1
BT Lo (3%) 1E 38 5 50 Y LA 5 412 BT 26 30 i 8

22 M ML B A e T T 205, TR AE SR A 3R OK K
W2 FR.

£2 ETRBERSAE

Table 2 Factors and their coded levels used for orthogonal array design

X2 Factor

KF A RS ] B IR C {RIGHIR D BH LE
Level Ultrasonic time Ultrasonic power Ultrasonic Solid-liquid
('min) (W) temperature (°C ) ratio (g mL)
1 30 400 40 1. 30
2 40 500 50 1: 35
3 50 600 60 1. 40

1.3.4 X 2BmAE0nE

R PR gk I E . 70% 2
WEFIRPRAEWR BT W R 0. 250 0 mg/mL %9 .
F% 3 AT, 2455 60 °C K m# 0.5 h, B Hl5

AL TCE . B ZVEWT 760 nm AU AE Y, 15
FIARMER 2 7 FE M Y =3.990 1X +0.051 3,R* =
0.998 2,45 R LIR &+ Y& (mg GAE/g, LTl
Th, TR FoR . LMtER 5.86 ~36.32 mg GAE/g,

R3 LRHITEMK-ER L B IEARE LRI S HR
Table 3 The data of drawing standard curve for Folin-phenol colorimetry
iR 564w No. 0 1 2 3 4 5 6 7 8

B TR NARMER W Gallic acid is the standard solution(mL)
FEAR-857) Forinol reagent(mL)

20% Bl FREM 7K 7 20% Sodium carbonate solution ( mL)

0 0.5 1.0 1.5 20 25 30 3.5 4.0
.o 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

2.5 25 25 25 25 25 25 25 2.5

KB TFIKEERGE S ZE The deionized aqueous solution is constant volume to(mL) 25 25 25 25 25 25 25 25 25

YRCT L S0 A R, 9 BT s v ot 2k
VERIIT DN SE B2 Y gy P S ZWRE X, HE T
A (D)5

X, xVxN
£ 3 HARIE (mg/g) =~ (1)
A X, — B Z IR (mg/mL) | V— i

F(mL) , N—Hi B 2, M—HE 5 (g)

1.3.5 ExwE4sayn e

% JH NaNO,-AL(NO, ) -NaOH F tay:!" 3ol |-
et BE R R 4 ARUOMA, B A B T FRE 15
min, SRS TE 510 nm PAAEI Y WO RS, 15 2IAR1E
Mk 2R V¥=0.477 1X +0.042 6,R* =0.998 8,
ZERLIMT 2 (mg RE/g) 3o, MG N 4. 73
~49.82 mg RE/g .

%4 2% NaNO,-Al(NO, ) ,-NaOH bt 8 35 AR /4 B 25 B0 18 X 201
Table 4 The data of drawing standard curve for NaNO,-Al( NO, ) ,-NaOH colorimetry
545 No. 0 1 2 3 4 5 6
0.15 mg/mL /* THR7& Rutin standard liquid 0 1.0 2.0 3.0 4.0 5.0 6.0
FEB T IKIETR Deionized aqueous solution( mlL.) 10 9.0 8.0 7.0 6.0 5.0 4.0
5% NaNO, ¥ Sodium nitrite solution( mL) 1.5 1.5 1.5 1.5 1.5 1.5 1.5
10% Al(NO; ) 5 ¥ Aluminium nitrate solution(mL) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
49% NaOH 5% Sodium hydroxide solution( mL) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
ERTKBRESE 25 25 25 25 25 25 25

The deionized aqueous solution is constant volume to( mL)
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WO mL RUTCANRE SR, 457 T AREMZ IR TN 1.3.6 25 A k] etk shR RAL & Ml 2
SERABETR Yy » 15 S BEHRVE T X, 45 R 20(2) 115 1.3.6.1 EPTAEALAREST B E
X, xVxN (2) SR SCHRE  B B B0 o T S 0 2 0
M IKAEZS 2 LI W, R ) Jo 94 B 0 B A N T Tl
AP X - U0 B i B VR B (mg/mL) sN- iy Ve VRt . FHARRI A5 B35 36 5 IS Ay o
WA V-EIBGR AR R (L) s M-FE & BT () X Ve ATk,
F5 BRAEMENRR

Table 5 Total antioxidant capacity test

EERRRE(mg/g) =

156 455 No. 1 2 3 4 5 6 7

i R e Sample mass concentration (mg/L) 25.0 50.0 100.0 150.0 200.0 250.0 300.0
B A B 16.50 mL BifR 5. 32 ¢ WA .2. 4717 g $HMR B , 281K ¥ it 2 72 2 500
. mL, BE il EE 7 0. 6 mol/L B iR .28 mmol/L @ FR4H#1 4 mmol/L £H R 1 B £H iak
Preparation of phosphomolybdenum reagent A
o
WA 45 0.8 mL, inA 8 mL B 4HIXH], #T 90 °C /K4 100 min, 7% 695 nm %
AR E WO

Alp})'crf (IM‘KE’

Absorbance measurement

45t B R4 e 5 bt
e WS A B T P
Conclusion

1.3.6.2  1,1- =& F2-= R EFE B ( DPPH) ¥£ H
FH T B B 7 A

FERBIE BN T4 A Ve AE %8 B8 AR [R] 1 J7
M (k6 fron) , H#k A (3) I3 DPPH A

S0 el DPPH (0. 2 mmol/L, G Hi IR,
K B, BUTIILAD ) , BE T 3R 4 1 TP 4,-A
K ﬁ;{a«ﬁzﬁﬁfﬁfﬁﬁ wi) ﬁfﬁiﬁ/ﬂni{fi% DPPH(% ) = (1 - =% % 1009 (3)
fEo AT SE8 DIZRIRKAEZ S il . AR R BT it ik A,
% 6 DPPH HHEEKRBENIHIKE
Table 6 Free radical scavenging ability of DPPH
iK% 45 No. 1 2 3 4 5 6
Ff 5 BE Sample concentration ( mg/1.) 60.0 100.0 140.0 240.0 340.0 440.0
2.0 mL SRR (O [R) BT B2, R 1A L A 0.2 mmol/L DPPH ¥ 2. 0 mL, 5543
A; AR A G FE RSB T I 30 min J5 , HICK CBAES R, DN FEAE K
517 nm AbRYIEIGHEE A, SEATINAE 3 WK, ISP RIE, A,
A 2.0 mL DPPH ¥ 5 2.0 mL Jo/K S FHR A ME N2 A4, I HoAe K 517 nm &b
* MR ERE A, o
A, 2.0 mL £ A5 2.0 mL JoK ZBER A, W AR 517 nm Ab ISR A,

1.3.6.3 MR T A MEECO, ) HERFRIE FHAHIR A7 350 5 | 4 24 30 (4) T3 S 3 7

SHICHR (77 e Bk, S R AN R T
o FIASZER YL 10 mmol/LHC VEW/EZS A5 1

A
0, wRFE(%) =(1-

A0, ) IHBRE,

A - AA
liAz)me% (4)

ARV, R R ke 2 B2 9T Ve A X B, Ay
7 EBERBTFEREBRENNLE
Table 7 Superoxide anion free radical scavenging ability test
K46 9% 5 No. 1 2 3 4 5 6
K i Sample concentration ( mg/L) 30.0 50.0 70.0 90.0 110.0 130.0
0.05 mol/L Tris-HCL # ¥ (pH 8.2)2. 5 mL, JiNZE{E/K 1.0 mL, il 30 mmol/L &8 =
AA, BV 0.5 mL,25 COKBINAR 10 min, FGHHEES) J5 B0 30 s F 325 nm I E A A,
% 4 min J5IIA 8 mol/LHCl 8 1k, AT 5E 3 WK, BCF34MH .
A 0.05 mol/L Tris-HCI % (pH 8.2)2. 5 mL, Il A [7l B 2 e B (4 B% 3 1. 0 mL, it 30
! m mol/L 4B =k 0.5 mL, 56 |-
AA 0.05 mol/L Tris-HCl 5% (pH 8.2)2. 5 mL, JIAS ] i v J& AU AL 5 & 1. 0 mL, i1 10
2

mmol/L HCl %3 0.5 mL, J5[6 .
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TEIRE T”’/\JC(S)iJr%?EHHﬁ%( - OH) R

aﬁ?(%)—(l— )><100% (5)

1.3.6.4 FHAZEC - OH) IEERFNE
SISO [ ik, SR R A 8 T
MRo A SRR BOK AR 2 S HOH U, HH R o i
VR RERE AN T35 LY Ve AR xS B HIAH TR 8977
*8 RERHREFRENRIKNE
Table 8 Hydroxyl free radical scavenging ability test

iR 56 4% No. 1 2 3 4 5 6
B e i
Sample concentration( mg/L) 10.0 20.0 30.0 40.0 50.0 60.0
2.0 mL B S A BOR IR TS BE, FIR]) L1 2.0 mL 6 mmol/L fER T AR 2.0 mL 6 mmol/L (53 A6 A
Ag VAR, #E 20 min, il 6 mmol/L (/K AZ BRI 2. 0 mL, FEAMESIIR &, fE % IR T #HE 40 min, oK ZEEAES L
W, 1E 510 nm PRI E HWOGEE A, FATINE 3 W, THREF1E, TR,
Ay 2.0 mL oK B RE SRR, AR IR L e VR AR OB EE A,
Ay 2.0 mL JEK SRR KGR AR L, 8 TR G R OGRS Ao
2 g:él:% —Iﬁﬁ*ﬁ §27 ] —=— i Flavonoids
s ) —e— Z[} Polyphenols
21 i%ﬁgﬁ%% B 26+ = .
.
— =— 5[] Flavonoids B SJZS ] 2
20 e 2} Polyphenols 3 £ 24 -
= 3 i
E’ ” ¥ g 23] ¥ * $
£ 24 = il . .
g & 1§ 221 ¢
;’23 ] :33 214
£ s . 4 *
E 22 s 20 T T T T T T
& 200 300 400 500 600 700
e 2 N ° I 75 L)% Ultrasonic power (W)
;fr; 20
T B2 BENEMEESEHMSREMRRENEN
10 20 30 40 50 60

i8] Time (min)

B 1 #BEREXESEHSSERRENENRE
Fig. 1  Effect of ultrasonic time on the extraction efficiency of

total polyphenols and total flavonoids

H L 1 AT, 22 1y 5 A T R T A P
BB ] A 10 ~40 min Z [A]A, 2% FFF,40 min D)
IEPSEAL ESPSN UGy SR o P = -3
R P S EAT A0 20 B R R A o, (A O
TR Z 5 R R R NS N R R I fA] e
40 min f5 , I TINEZ B 5 G R O BA T 1, R
PRBCRIEAR KA AR WO R A 7 ]
40 min, I 2514 F B2y EEH 22.50 0. 15 mg
GAE/g, BB IE & 25.61 £0.16 mg RE/¢g,
i1 2 FIAE, B DA 200 ~ 500 W, G2
M3 P2 OCREZE A0 HE T, 4 7S DR 500 W, B
22 Wy Wi S T B, 3R] AR R A i S LR Y L
PR AN S AR ™ A7 O - B 2 1 B i 2 ) Jot
?ﬁiﬁﬁ%ﬁﬂ‘ﬁ%:”: M AR 500 W i
8 23 ARON” 2 B DRI 1000 22 1 0 B T ) 4544 [)
HTm VE BN, S B 2 R B S IR A

Fig. 2 Effect of ultrasonic power on the extraction

efficiency of total polyphenols and total flavonoids

JFTR R i A3 B PS DR 5 500 W, it 45 AR
B2 EE R 23.51 £0. 15 mg GAE/, BB 42
Htsky 26.12 £0. 18 mg RE/¢g,

i &L 3 A, 4 O BEAE 20 ~ 50 °C I, Al
TG Z iy S i e i B B (E R IR
e — 2 Th e, SR IR B AP R AR . 3K 2 Y TR B TE
—E MU H AT R I, A R T 2 1 5 R 2 B
i, AT A3 2 (R RI iy B8, 368 i 22 1 5 T 2 Jo

%0284 = L[] Flavonoids
EED —e— Z[f) Polyphenols
274
g
4 L]
g 26 p ‘ i
o 25 »
£ .
é #y . s
m 234 * #
Ig
g 224
=
*g 21 *
T T T T T T
20 30 40 50 60 70

P2 & Extraction temperature (°C)

B3 REGREXEZ8HS D HMRERNENm
Fig. 3 Effect of extraction temperature on the extraction

amount of total polyphenols and flavonoids
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Fig. 4 Effect of solid to liquid ratio on the extraction

efficiency of total polyphenols and total flavonoids

s i, (RIREE &, 2 B 5 B2 ) B 45 A 1)
SERNE LB L R AR R A TR R
PERRE FIREE R 50 °C, WA T B2 Wi s
24.31 + 0.21 mg GAE/g, i & i 42 B & 4 27. 60
+ 0.23 mg RE/¢ ,

i & 4 AT, B LG AE 1220 ~1: 35 (mL: g) B,
22 M3 55 Vi V) 24 ) Jo 4t BB i 1 ) S 1 G 4
KU IE ] 1235 (mL: g) I, 2 B8 ) e K
(ML 24.51 £0.17 mg GAE/g; M HER 27.42 =+

0.21 mg RE/g) s ILa#r ka3 s Rl H iz, B2
1y 55 S v R R B T S 28 T R, R BT
R o X AR TR AIE — & R T A —E R
i BE W I o i ) ) B 0 B BB S, OB EE R 1
:35(mL: g) B 2 3K B AR FR , A S 38 fin s 390 1) 1
M2 R (3R Al 22 M Il 2 1 45 s 1 4%
JoT, X AT REREAR TR0 O3 HY BB 0, TV A 1) 4= 4
AT e SV A 00 22 I RN B I ARV W D BB A A, AT
REAR T2 o A5 TR U AS R e 2 %) [m] i 4
P BOEBORCEHE 1:35(mL: @) WA T B 2B
FEHUE R 24.51 + 0.17 mg GAE/g 5 i v il i) S B
7 27.42 £ 0.21 mg RE/g ,
2.2 EXRHWEITRER

3 ) B PR R A, AT N S 2 T A
PR Z L 4 AR R, 8Okt Ly (3Y)
Nan o &2 s 95E AL S PSN: v Tk &= S XLy
G IR AT O AT IR SE S, R 9 A
1 A,ByC,D, RREUEAE T 20408, BV 75 B 8] 40
min 75 D)# 600 W FEHUE B 60 °C RRE L 1: 35
(gtmL),

®9 EXREZITRER

Table 9 Orthogonal array design with experimental results

- e R i o SRR
e AR BAEAIIR C BN DRHRLL  MEEIRER HIER
o TR L . . e . . Total flavonoids
Ultrasonic time Ultrasonic power Ultrasonic temperature solid-liquid ratio Total polyphenol leach .
No. (min) (W) ( OC) ( . mL) (m GAE/ ) extraction amount
8 goAME (mg RE/g)
1 1 1 1 1 20. 12 22.51
2 1 2 2 2 20.91 23.94
3 1 3 3 3 23.24 25.93
4 2 1 2 3 21.01 24.01
5 2 2 3 1 23.50 26.23
6 2 3 1 2 20.93 24.75
7 3 1 3 2 24.10 27.02
8 3 2 1 3 19.21 21.61
9 3 3 2 1 21.45 24.91
Koz »Kicm
1B ORI 64.27 72.38 65.23 73.54 60.26 68.87 65.07 73.65
K Ctotal polyphencls) » K1 (total flavonoids)
Koy s 2 Ko s
2B B2 65.44 74.99 63.62 71.78 63.37 72.85 65.94 75.71
KZ (total polyphenols) » K2 (total flavonoids)
SCRFHD 2 B3I 64.76  73.54 65.62 75.59 70.84 79.18 63.46 71.55
K3 Ctotal polyphenols) » K3 (total flavonoids)
Ry, s > Rof s
OCRZH) > HOCRITH) .17 2.61  2.00 3.81 10.58 10.31 2.48  4.16

R() (total polyphenols) » R() (total flavonoids)

U lilhg
Order of factor

MZEy C>D>B>A
Total polyphenol

MRl C>D>B > A

Total flavonoids
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%% 9 ( Continued Tab.9)
. . . sl o N e B i
- ABAEE BEATE CHREGRE  DANE  asmigg oD
g i Res L . . e . Total flavonoids
Ultrasonic time  Ultrasonic power Ultrasonic temperature solid-liquid ratio Total polyphenol leach .
No. (min) (W) (°C) (g ml) (mg GAE/g) extraction amount
& & & (mg RE/g)
ﬁUk¥ A, B; Gy D,
Optimal level
N4 AN
iR, A, B, Gy D,

Optimal combination

I 10 AP, S 22 M- S BB PR IO 32 B P il

BRI 3 s PR BT R :C >D >B > A,

®10 EXHKEHEDN

Table 10 Analysis of variance of orthogonal experimental results

ST A F i P{H
. Sum of squares df F value P value
e 3
Source of variance . N N . R R , R
psEAL} psS Ll JsEAL} psY Ll psEAL} psS Ll
Total polyphenolic Total flavone Total polyphenolic = Total flavon  Total polyphenolic  Total flavon
e .
A BFETE] (min) 0.130 0.240 2 2 1.023 1.891 <0.1
Ultrasonic time
HETh & T
B jq?‘(W) 0.390 0.750 2 2 5.412 6.120 <0.1
Ultrasonic power
H. M=| o
¢ %EH).({ME( © 1.390 2.650 2 2 12.160 14.231 < 0.01
Ultrasonic temperature
D K (g: mL.) 0.756 1.320 2 2 8.124 9.741 <0.05
Solid-liquid ratio
24
A 2.666 4.960 8 8
Sum
E:Exlo(z.z) =9.0;5F) g52.2) =19-0;Fg p1(2.2) =99.0,
2.3 RESEIZHIEKK mg/ L Z [AJ I, WO HE 126 484 O, S 4a AL R ) 72 i 1

HE 11 g0, 3 B AR T4 &4 A,B,C,D, i
113 YOPATIIE S g R ], MR F R B2 5 B
M fE i Ym0 B 9 MR A, TR Ry
MW 25.21 + 0.17 mg GAE/g, M [ 28. 11 +
0.19 mg RE/g, S5RUEH] 7R T 2050 T S, A2
FEAAT
2.4 BImAEMLBEN

LS ap R, 22 AR B A ) o B By ) S e
SEALRE T BE B ok B 3G Iz 20 b T, SR I B
AR FR o SR o i ik B2 7 25. 00 ~ 150. 00

585 HPL P TR ML R T 150 me/L i, BT L
AE 38 TN 1% 7 8 T 8¢5 >4 32 U Jo i e ok 2
300 mg/L I, BPURALBE NA Bl oK. BIHKE,
S A AR UM ) PR BE 5 TN T A A
B V. (P<0.05),
2.5 DPPH B HAEiERAE

1P 6 Rl A, 22 AR L B A ) I S By F N T
Ve AR DPPH F i 20 /E o X T
INAUE , 4 $1 Py J57 8 v JEE 7 60. 00 ~ 140. 00 mg/L,
ZIE]F, ¥ Bk DPPH [ i B RE S B SRAR R, T B R

F 11 IEMSAE
Table 11 Verification test
ResE I
vy RS Extraction rate Mean value

554

LI Sample mass J=CA AP ER -
No. . i~ MEmH SR

(g) Total polyphenolic Total flavone Total polyphenoli Total fl:
(meg GAE/g) (me RE /g) otal polyphenolic otal flavone

1 2.0 25.09 +0.09 28.34 +0.08 25.21+0.10 28.11 +0.10

2 2.0 25.30 +0.10 28.15 +0.12

3 2.0 25.24 +0.11 27.84 +0.01
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