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Ultrasonic extraction of polysaccharides from Matteuccia struthiopteris
and their DPPH free radical scavenging activity
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Abstract: The condition for ultrasonic extraction of polysaccharides from Matteuccia struthiopteris were optimized
by one-factor-at-a-time and orthogonal array design methods.Polysaccharide from Matteuccia struthiopteris was
tested with DPPH - to estimate their antioxidative activity. The results showed that the best extraction conditions
were determined as below ; ethanol liquid ratio was 1:50(g/mL) , extraction temperature was 80°C, ultrasonic power
was 150W, ultrasonic time was 30min.The extraction yield of polysaccharide in rhizome, trophophyll and sporophy!
was 9.67% ,3.30% and 3.43% respectively.The polysaccharide had high antioxidative activity, revealing an IC,, of
68.68ug/mL.Investigating ultrasonic traction of polysaccharides from matteuccia struthiopteris and their DPPH free
radical scavenging activity, it is a great direction significance in the development and utilization of matteuccia
struthiopteris.

Key words . Matteuccia struthiopteris; polysaccharide ; ultrasonic extraction;1,1diphenylhydrazyl( DPPH)

t E 425 TS255.1 XEkFRIZAD : B N E 4R 5:1002-0306(2012) 15-0220-04

SRR (Matteuccia struthiopteris (L.) Todaro ) 5| £ PRI 245 B VR, AT R PO L L KA RS D

BN AR, R ER TR IR KR 2 AR A A -
TEFR [E AR b (Al P | B P Az 7Y 8 45 i 1) AR X 43
Az, Z AR T HEAR A R M) i b
RBRA) I A AE 1, 5 YE B, B2 T A s Sk o
dft o HOARLIRZE AR Sy vh 240 B R T I PR, AT
SRR SRR R TIRL . FERBRE S B
B K Z2 AP i JUER , I AT 3t IR | o | G 2 5 i S5
TP, Ji 8 IR O (BB v 0 L B 5, B R XA 1
2y ERIPER T o BRI S EA R AR B

YRS HER:2012-02-16 = i@iRFE A A

BRI T (1985-) 4, LB A AR 7 &1 : 25 AL R
R,

EL£WHE: B R+ 2" A3 L4547 % 374 (2011 BAI06B05 ) ,

220 20124 51541

59 8 R A 114 TR 9 S T 260, SR R 2 i B AT 0 i
PESEIEET) S it AT L, 329 5% 220 BT AR K B T
ST o R P B R R ARAE S — B R SR W
L6 35 o = R N R B ST e N | W2 S R AR (D
NS REL 400 22 W K, S 40 9 AT S B G B, AT 4 g
PR ECT 8], $2 w5 PR BOROCR , B B i S A (B
A S SR 75l B8 L BT o) S SR R AR R 2 v 2
BHRE T 2 AT T T, M8 R S AR R B 1, IF T
H: DPPH [ 3T BRBE T, 5 16 R LT 5K T SR (54
B T %2 ) FH B A — 5 B B S Al
1 MRl5AHE*®
1.1 M5

JESFR  BTEEET A, SR BV 4 T B B B
HiL DX 5 A0 250 MR AR O P B2 A o R T



@ézﬂfﬁil

TETHEK

1,1-22R -2 - =g L8 F (DPPH)  Sigma 43 Al ;
To/K 2B RTRER ARy E Ryl oK ZEIK .

752N 24 0] W46 Y LA & B2 AL
A R ] KQ-300DE AU = G vk sy R iLA
FEAL S A FR N 7 5 SI202N BIZ5 e 1 5 i E
Mk B RS A BR A 7] s HH-6B % i fH I 7K 15 5

YL E M E AL R 25 A R F ; SHB- TRk =L £

FEZSIE M I ER S A IR 7l RE-52AA
eI Ay MG ARA AN s FZ102 T AFEY)
BrENL BT P A R TR F 5008 2 UIHE R
UL R A BRA E R R A UL L
1815 Eppendorf 2y 7],
1.2 XWHE
121 JERPREZPEIRILT 2 ERE (o RARKRE,
Bl J0F ) > F BBt 65 B 5 Bk AT —
REHHRIR RG> AR CELE>T RSB
Sevage iE L& G >EM TR HhE T IR AR 24
1.2.2 SRR MY S
1.2.2.1  XFR8 SE W Hl A RIS /K A 285 B A v
i Smg, fIIZK E 25 2 S0mL, 753 B >~ 0.1mg/mL (14 X+
R A o
1222 ML ASIE O 1.2.1 T TS 2k
S, BNASAE A W .
1.2.2.3  FRifERIZRL®l IR EE S 0.1mg/ mL (1475
AR IS AW 0.0.1 0.2 0.4 .0.6.0.8 . 1.0mL, 4551
BT 10mL 19 B 224, ik 2= 1.0mL, 48 J5 45
5% Wy 1.0mL, P24, IGEIN A MR ERER 5.0mL, £7
A1, BT K 15min, JWAIK B E B =R, R)ETF
490nm &i{)ﬂﬂfﬂj“ﬁﬁo U%%ﬁ{iﬁﬁ%*ﬁﬁéﬁ,fhmﬁ
PAARBR 15 EH 7R R . Y = 8.6994X -0.0052 , #H ¢ F&
¥ R® =0.9991
1.2.2.4 ZBEEEOME BOREESO 00 IE R FR AT
Bl F I8 1.2.2.3 gy i, F 490nm b 2 W Y6
B THE b HE B

ZHERPCR (% ) =C xV xD/W x 100

Hp, C R 4t 5 % w0 5 2 0 00wk B
(mg/mL) ,V R L s W 2 AR F (mL) , W
FORIER PRI R T B (mg) , D FEBEAEEL (20
40) ,
1.2.3 PR ZSzEG' USSR 1 24 AR A MR 2
AR, H Z 0E 1 $E GRS FE bR, PFSTREK L HR R
TR GRS TR GRS S R] X 2 B B T 2 52 o
1.2.3.1 b oK Ho X 22 85 32 B 19 52 0 72 TR N
60°C /TN 180W [ 2514, # 7 /£ A 20min,
WFFEAS PR ZK B (1:10 (1:20 (1:30 ,1:40 (1:50 ) X FEHL
EZ 2 e E A
1.2.3.2  PRBUEE X Z W BCR 52 7ERK E oy
1:30, #87 FR N 180W B4 T, #= 1E H 20min,
WFFEAS [FH2HE B (40 .50 .60 .70 80°C ) X} &S ik &=
HEHE O 1 5200
1.2.3.3 75 Ty 38X 22 0 5 B3R 0 5 ) - 7635 A
60°C , KLk HE Ry 1:30 1 2544 T, & 75 /E A 20min, IF
FEAREFE A T3 (120,150,180 . 210 .240W ) X J& S

Vol.33,No.15,2012

Bk 22 Bl BOSCR B 5E2
1.2.3.4 B8 75 INF 1] XF 22 0 P B3 19 52 0 < 78 IR E N
60°C 5 U320y 180W LK FEoh 1:30 BUSAF R, WF
FEANTR) RS A [E] (10,20 .30 .40 . 50min ) Xf J& R Bk £
BE P HUICR 52 0
1.2.4  GEZZSCES LASERBR I 25 FHERALARAR ZE 0 A4
B HLZPE PR IBCR g FE bR, e BOBK He 38 U
AR ) AR 4 SRR L (3Y) IEAZ B
HEATSE5G

® 1 IEZSHRMNEKER

Table 1 Experimental design for orthogonal array
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Fig.2 Effect of extraction temperature on polysaccharide yield
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Fig.3 Effect of ultrasonic power on polysaccharide yield
2.4 BERIEX SR EN I
PRI 4 AT 0, 122 22 M 10 3 B3 Bl R 75 I TA] e 4
i S b S R B R R 28 59 $R BORTE
20min W i, RS, B B BB A5 ) 1] B9 3 hn i R
B JEtDR ] BB , B A P 19 25 Ak HIUARIR 357 1 H 3
W BY Jry R B T BOER o 2R R . BT L AR
S Y630 H F5e A4 B R P B 8] 2 20ming
6 -

N /o\‘\‘\‘

B (%)
S = N W A~ W

PHCR (%)
S = N W B~ W

10 20 30 40 50
it 75 11 8] (min)
P4 I TRDX S Rk 22 Wl S U 1 5
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Table 2 Experimental design and

corresponding results for orthogonal array
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Fig.5 The DPPH - scavenging capacity of polysaccharide
from Matteuccia struthiopteris
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