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Extraction and isolation of polysaccharide from Portulaca oleracea by traditional
process combined with membrane separation technology and evaluation of its
anti-oxidant activity
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Abstract: Objective To extract and purify the polysaccharide from Portulaca oleracea and evaluate its anti-oxidant activity.
Methods Orthogonal experiment design Lo(4%) was employed to optimize the traditional extraction process. The processes of
deproteinization and depigmentation were also investigated. Specifications of membrane with different apertures was used to purify the
crude polysaccharide. The anti-oxidant activity of the polysaccharide was also evaluated by Fenton reaction and autoxidation of
pyrogallol. Results The polysaccharide was extracted at 100 C for 3 h with four times repeated to give the highest extraction rate.
The recycling rates of Sevage method, thicloroacetic acid and hydrochloric acid method to remove protein were 17.05%, 9.66%, and
16.61%, respectively. The recycling rates of active carbon, H,0,, acetone-anhydrous ethanol, and chloroformn butanol to remove
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pigment were 17.04%, 17.09%, 27.06%, and 17.58%, respectively. Much of the polysaccharide were detected in the liquid penetrated
from the membrane with apertures of 0.8 um. The clearance rate of polysaccharide scavenge hydroxyl radical and superoxide radical
were 58.89%, and 38.89%. Conclusion The preferred aperture of microfiltration and ultrafiltration membrane can purified P.

oleracea. Polysaccharide antioxidant experiment indicates that the polysaccharide could effectively scavenge hydroxyl radical and

superoxide radical with dose dependent relationship.

Key words: Portulaca oleracea L.; polysaccharide; extraction and purification; membrane separation technology; anti-oxidant

activity; orthogonal test; free radical; dose-effect relationship
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UV-2600/2700 #AM ] WL oG, HAR
H; VaCob AU VA T4, Zirbus Technology;
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SEIG Y B %, LIRS Bk s TR R
AF]; LNG-HFM-101 S8 = sy s es,  Lifgi
P B % TR PR A
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B 25 K24 A 29 00T 3 AT 4k i R 0% %5 52 o S i
VR U 00 JE A4 T 14 i Portulaca oleracea L. [1)
AHEL TG/K D-REIZR S (45 110833-201205,
US40 95%~99%) b H £ 24 R e AT B
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ARRAF]; AR =Wy, R RFE R SR A R
AFl KW, RETIUGEE TIIARAR; 35k
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SRR A 3 pr i
2 HESHER
21 ZHEEINE

RS BRI T G 7K D=1 %0 B 6 B i 20 mg,
IR EAR S 100 mL, JUEIRE A 0.2 mg/mL,
FE i 0.025. 0.050. 0.750. 0.100. 0.150 mg/mL f{]
XTI, 53 RS B RS B BE AR RV 0.6
mL, ST 5% 1.2 mL ARG 4 mL,
TRAT G B T K PR 30 min, BUHAHIE =i .
7 490 nm ATIE R ERE (A) fH, LAZRIEKAE 2
I DL BRI EIR A BEAAAR (X, AfE R
AFR (YD) ZefilbrdEhZe, #3577 84 Y=5.958 9
X+0.0735, R*=0.9957, £kEiti[% 0.025~0.150
mg/mL.
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FREL 10 g i g5 v i T IR R, AZE TR AE
HEER, Fo— R PR AR R AR
TR, WHYED, SHIER, SORTUER Bl
W, BIEWEEGE, I 4 5 80% LR TIL
VE, EER . BOITRUERKIKITOK . TN
Pk o I 2 28K S Al TiE , Sevage 1f (5
Pi-IETHE 401 BREEA 3K, FRIIA 4 {5 80%
LPEDUVE, FUTIEA R T84 Sk DO 2 0, R
20 LS B B AR AT 24 A il o
222 ZHHEHCEMIHE AEFIFREN 10 g A it
AR, B B EAR AR T ZK S BT (o 22 B
AU T REBFRIORE SR 2 B 0.010 g, 2 %5 48 100
mL, #5), EIARFE AL RSO 1 mL,
490 nm AP A fE, AR R 5 R THSRRE b 2 0
UE=E 2/ T ESSES s gui s N b )i ={]
[EF e
23 BRAZRAE

S “2217 UL ERFE, BRHRFRE 10 g Sk
TETRAC B A, HEGRPERPE . RPN TR R FEIX
HO6F Hy 14 00 22 BEER IR 1
2.3.1 EARREEN ZHHRICRI R {ER SR [E]
2 h, $2H 2 IRIEAE T, BRANFIREEE 60, 70,
80. 90. 100 °CxfEyiki il Z Wi FE DRI R, 453
I35 2.63%. 6.63%. 6.66%. 7.91%. 7.67%. HJ
DU H B IR L Ty, 2R R b 2 32,
{H4IE 4 100 CHE, ZHHZICR &,
2.3.2  EARIT RN ZHERICRI R R R
100 C, &I 2 IRIIEAME R, BEEA IR IR H] 0.5,
1.0, 2.0, 3.0, 4.0 h X} ik i 2 PR 1 52,
L5001 3.77%. 6.93%. 7.67%. 9.23%. 9.53%.
ATLAEH, B RIER TR K, ZHRICR AN
Thi, (SRR T 3.0 h, 2R IR s
FERFAIG
2.3.3  BRARIKECT ZHERECEI R AR R
100 C, =AM 2.0 h &4, &R ERIRECR 1.
2. 3. 4. 5 YO Bk 0E 2 R IR )5, 450
WA 4.43%. 7.67%. 10.15%. 11.17%. 10.42%.
A DUR B R BB, 2R AN T T
H U BRIRBORT 4 kI, SRECR T R T
P
24 EXRIRE

7R ZAR G () e fl 1, DL IR Ol 5%
fekR, AT 3 INE 3/KF Lo(4) IEATIRK, %508

FREE (AL BEERTH] (B) FIRIEXREL (C) X
ZHERICER N, WISt Sa R K 1, Tk
SHT IR 20 3R 1 ATA, 3 ANERIERT U i 2
YB3 1) S i A0 I A ¥R OB > R AR T B > R AR I
. LT 20 ABCs, BIRIRUEFE 100 C, &
PEIIE) 3.0 h, FHEIREL 4 K.

1 SEENEXREERKE

Table 1 Factors and levels of orthogonal of polysaccharides

extraction
Fry AIC B/h Clk  D(x%E) $#HF/%
1 80(1) 20(1) 2(1) (1) 7.47
2 80(1) 30(2 3(2) 2) 9.69
3 80(1) 40@) 4@ (3) 12.41
4 90(2) 20(1) 3(2 (3) 8.78
5 90() 30(2) 4@ (1) 12.24
6 90(2) 40(3) 2(1) (2) 8.32
7 100(3) 2.0(1) 4(@3) ) 13.75
8 100(3) 3.0(2) 2(1) (3) 13.02
9 1003) 40(3) 3(2 (1) 11.88
Ky 29.57 30.00 2881 31.59
Ky 29.34 3495 30.35 31.76
Ks 38.65 3261 3840 34.21
R 9.31 4.95 9.59 2.62
Fz2 AHESH
Table 2 Analyses of variance
TTERIE EEFIIM HHE  FE BEN
A 18.797 2 13.117 G
B 4.088 2 2.853 o
C 17.682 2 12.339 G
D (I%%) 1.433 2

F0,05(2, 2) =19.00

25 BERAXK

Sevage ¥%:: X 3 g Z WK AR R 25 mL 20k
I, FZ 2 B RKR-A -5 T i 25024 11 11
L 780 TR JE AR H 3 Ik, 19 GRS, A0
ZREVINE, AT a5 1 2 8.

EhIRE: B 3 g WM R 25 mL 28K
W, JE 2 mol/L SRR pH 1l 3, JHCE I RE
DEETE R, AR TR 20

A CIRE: L3 g R R AR 25 mL £
PEZKES W, 0 10% — 5 SRV pH H 3, JiE
TR B O EIE RS, R TR 2R
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FAR R 25 ik 22 B 1 o % 7945 R LR 3.
ATLUE 3 ik =S SR s b e
ARG, A5 2 SRV Sevage V2.

26 PiaRXKW

YRR W3 g R WML 25 mL 28
K, B 0.75 g 3G PER 40 °C AR 50 min &0 HL
IEWENEREDT, R TIRS 2. SRR 4.
ZHEEIRGE, TR =R %

AL HL 3 g ZHERIR R 25 mL 2
BV, s K, 10% NaOH 77 pH & 8.0 J& i
I 10% H,0, ¥ 4 pH {5 7.0, 55 CHRiE 2 ho ¥
Ui, WETRA 2. R NER 4. ke R
OV, B RTEA RO K.

*3 ZEREATRER

Table 3 Experimental results of polysaccharide protein

LR REREE SRR AR/

mg (mg-Lh % %

Sevage %= 511.6 68.2 455 17.05
EiN 8PS 498.5 82.0 457 16.61
—W LML 289.8 74.3 495 9.66

x4 ZERERIBRER

Table 4 Experimental results of polysaccharide pigment

ZHRY TR SRR AR/

Ji: .
mg (mg-L™) % %
TR E 511.4 76.1 50.7  17.04
SUEREA R 512.8 130.6 87.1  17.09
Wli-ToK e 812.0 71.1 47.4  27.06

S A5-1F T ek 527.4 100.1 733 1758

PIE-TE/K Rk B3 g 2R Ak 1 H TR
AR LREEER 3 UG FA R 20 . 4R MK 4.
BRI, ZREREDN, EERE RO B

SA-1E T e W3 g ZHERUBN A 25 mL
ZREKEI F 2 WK 715 T 7 25 2 24 ¢
1, FEMRARZEI 3 R, G LRSI, Wik T
BT 2P, a5 RWEK 4. RO RBORAYE,
MARERAMG, AT E R,

1 s 4 SRn] LU R - Te K L BERBR 8
R D, KR 3FIIEHFERMEAK,
MNEREE ARG, 1A AR AL ) 2 Bl S R
s ARA R ST-IE T R, S PR AN A - 7K
LB SR AR WIS, 14

WAL PR AR FECR L. TUAE 4 By
P NIk IS SRR LR
3 DANSEESBHAR

MST B OCBEAE T B L5 Rk o 73 B IS4 It
AL TEHUBE AU, 3L RN A2 s (=
0.01 pm). HHJE (10~100 nm). € (1~10 nm).
RiBE (<1 nm). g EEIER R o R
PAFE ) 22 A HEs) J R4y B # o Gl DA 02
B o 2GR O R T BUIRDTTE B 5 29 WS
%o BUE BT RO T a5, R
2 S BIKFLAE N 0.84 0.24 0.05 pm [IPEZE T
PN [ 46 B AHGT 20 7 T 5X 107 23 T YA bt
WeH, THE Sk b0 2k Rl .

K T U R 22 B TR 0.02 glmL £
PR 2 L, TR 80 kPa f /it 0.8+ 0.2, 0.05
um P, 55X 10* A LT 4 SRR B ANS B W -
Ay B IR 5259 0.5 mL & A 4 10 mL &=,
FHARAN 3 e BE V- 5 2521 249 A

Lk BEERTAR B, 553 B85 J5 vl b 22 1 [ o
Fhisr, YRR SR VR R IR B AT, HLBEA
JEILFLARIAR N, IR ARR . Bk i 2 0 &
BUEHTE 0.8 um BIEW, BEA AL Z 85
N, ZHETRIRE R B, T DS, B
VI D8 R 2 AR 27 R AR SR U K, T
HAZ KT 0.2 um. 455 0% 5.

F5 FHEAARPZHEREKRE
Table 5 Recovery rate of polysaccharides in each

component of medicine
A BURIR I A2 A 250 P8 e d

FEdh o . .
(mgL™) &/mL HE(mgl™) %
0.8 um #F W 0.789  120.0 300 2.4 23.07
0.8 um BB 0432 601 1600 1.2 61.63
0.2 um B 0449  63.0 400 13 16.15
02umBiEH 0211 230 1200 05 17.69
0.05 um A 0.189  19.4 360 04 4.45
0.05 ym 2% 0.154 135 850 03 7.34
50000 #F# 0120 7.8 200 0.2 0.99
50000 BB 0110 6.1 640 0.1 2.50

4 DERESERENEERR
41 FEREEEHRETEMN

KA KMRYE, FIH HO, F1 FeSO, V& k4
Fenton X M., A2l A @ R VTG PER < OH, K
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MR HE «OH =4 i, ZWRAE 510 nm
FE BRI IMAPURRT S 57K R 58 4 ik
DA, 7E 510 nm A A {EFF(.

LERE PRI 6 mmol/L FeSO, % 2 mL.
AR R E AR 2 mL, 6 mmol/L H,0, I
2mL, #&5), #E 10 min, FHIA 6 mmol/L /K
PR 2 mL, #2257, /K 37 CLR 30 min 5T
510 nm AbMFFAN [ ZHEAEE F 1) Ais KA K
PR IS AT AR Ay, AR HUAAL TR I IAS 2 1 6)
HE A, TS Ag=2.053P%, YRR (S) AR .

S=1—(A—A)/A

HL2. 4. 8. 12. 16. 20 mg/mL 6 NFEkE
BREE, RHZKA BRI € Bk 08 2 B0 2k B A
(TG BRI 45 2R Ai— A 739900 1.392,1.323.1.256.
1.066. 0.844.0.911, 543 7oA 32.20%- 35.56%.
38.82%. 48.08%. 58.89%. 51.73%. A 451k i
B «OH A BRAE T, HilFRae ) bt 2 0% i f ik
FEM BN 0. BEMIERIE A LM PR R 5 ik
PRI R B RS R . MR
WEEA 16 mg/mL I % ik %] 58.89%.
42 FERBEBETFEHEEH

AROR =1y F AR O A AR T B 1 2R
H A S8 WAE 322nm A 4MR . 78 pH<
9.0 i, B8R — My H AR AL K BB 2 B
M LR FE SR A DG, MO B AN e e EE UK
T U AR Ak R rpoh R 4809 2 1 e R
TEERERT, AT 2 R L RE Y

S AE S WP Tk T R . 7RI
BN 2.0 mL pH 8.34 Tris-HCI 20045, 4>
A 1.0 mL AR 2B, BT 25 C/Kn
{20 min, B 6 mL ZZ1 KR . SR 1.0
mL 0.2 mmol/L 87 =My, =SB
M, 76 322 nm AEERE 30 s idsk 1R AfE, itk
5 min. AR SEAR = B A A E Gl
A:/t=0.090,

FiRIZR = (Agt— Ayt (Al/t)
At RABHE = I 1 A N, Aglt AN U AT
R = AR

HL 2. 4. 8. 12, 16 mg/mL 5 AN T ik FERA S,
D5 By A7 90 22 BB AU B 1 H BRI PR IS ko 25
B At 4354 0.083. 0.084. 0.076. 0.068. 0.055,
R h 7.78%. 6.67%. 15.56%. 24.44%.
38.89%. A, hikin 2 A TEREAE A H

SERMER, fEZ B TEIRIE h 2~16 mgimL, Bl
2 W R P TR T i R B i, I v 2 b
JRER R i R R S A RO R
5 g

Ty ik e 2y e FIEAEY) ,  BATVE SRR, B
IR AT ASER AL e Pl oy 18 T 2 5 4y 2
BOARMGE A, 0T U b 32 ST R oy 14 D8 22
HEAT T Baife, JERGHE T Lk 2R R A
PO FEIN T L, et 5o i 2 B SAa s
PEREAT TR0, 45 AR W B0 e 2 K3 T 2 dE
A% 100 °C, 3h, 4 k. 753 FREA T
PR3N Sevage 4AH 22 M 1R i {HAFAE [ N ISR 20
PR BB . = SRR (R
SE RS RELRUE S0k 00 2R S o, AR 20
BEGTERTIC. 1F 4 P vk, A A
REEIISKEA 1D ik HERY 58

PSR KRB U % T S fektrn . LR
K B, RBGRPER. Sk WIERE
TS 5 R85 FLAR R e R i s T LA %
IKAREEIL T & L BRIX AT, e 29T i
BRI, AR 2R R ARG R,
AT R 22 B 207 R I R/ N T IR 57 5
T S PN HIAT 2 BRI L B AL TR, AN B
ALFEAR PG AT e iR S b 37.95%I1 B 1, Hast e T
SRR AR R R B 2 . T Db A
VEBUELIE ] RIS LAMA LS Z Y, HBIE G ZH
B B UERT ) 7.20%3% 5] 44.70%. FhI2EPIR
MST 4ift K2 hE, PR m 2.73 ff. SA)
PR B MST 4404252 0, 155171 e 2y
Hoik 73.27%. B EFANN 4 7 2X10° [l
PEMEALFE Y B, b5 Al T 2 g, AR
Y 14.8 g FF43 7.81 9, ZHEAIE H 30.47%4HE
% 65.42%1,

gr Lk, M A4 T2, MST ZEZ R
BoaliAlh BAT SRR A . 5 AL 2l T i
ZPEAHEL, MST & 8L (Y FR o B b B2, ANERIndk
AR S A T, RE SRS, oAk
FUTE A, 3B VA 1 B T S A, FEAE i A
TIEARA . T N AR fe KRR AR B 22 B
Mo MR SO0 B R AN [ A7 o X
Vi 2 B RS ), e U AR, A A
T SEAN R ARG 20— o o v Pl 22 B o (i3t atk . {HL
Joy Bt R b 2 AR R, LA R o e T 2
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