AR 3 2 PEROIR LR R SMA E IR MRS

FARE, SHAFT, I, BB, LRI orrameTR, T SR 113000)

WE: BN KAUABARESBORRIYE, WFHTAMRE ORI BT R, FiE  RARKRRRRRR
W& S A, AR LB E R A h B B ik R A RATRAL, R RARABIRE S BRI ALE R, ER AWK
R S AR BARIRIREAR h: RIRATI) 2.5 h, REGRE 73 °C, A 25 11, fEET S AEIRIRE 4 (5.57£0.072)%.
AW S 4BxF DPPH @ i A2k f b A A B8R4 FRAE S, ICso 28] 4 703.9 pg'mL™'4= 2 135.1 pgrmL ™5 *FAR A
MEFanmAEA —ZQOFRED, s FA—2ZHERES. 10 ERRILBEGFRERAWRKE S, IR
W %4 LA — RSN BACRE S, 2B AR T RIRE RS A F C.

FEIR: ARARE; S R RAKREHR
FEDES: R284.1 TEAARER: A
DOI: 10.13748/j.cnki.issn1007-7693.2018.09.016
SIAAI: FEE, $KH, LI, F. KWRE ZBORREAMRIMNLEATFERAAT[I]. FEIK R %3, 2018, 3509):
1342-1346.

XERE: 1007-7693(2018)09-1342-05

Research of Polysaccharides Extraction from Ephedra Equisetina Bunge. and Its Antioxidant Activity in
Vitro

QI Jiahui, HAN Qiuju*, WANG Fei, LI Wei, WANG Zhanyong(Liaoning Shihua University, Fushun 113001, China)

ABSTRACT: OBJECTIVE To optimize the extraction condition of the polysaccharides from Ephedra equisetina Bunge. and
study its antioxidant activity in vitro. METHODS The polysaccharides were extracted from Ephedra equisetina Bunge. by hot
water extraction. The single factor tests and response surface methodology were used to optimize the extraction condition. The
antioxidant activity in vitro was evaluated by artificial free radicals in detail. RESULTS The optimum extraction condition was:
extraction time 2.5 h, extraction temperature 73 “C, ratio of liquid to material 25 : 1. Under the optimum condition, the yield was
(5.57+0.072)%. The antioxidant activity in vitro showed that the polysaccharide from Ephedra equisetina Bunge. had a better
scavenging effect on DPPH radical and hydroxyl radical with ICsq of 703.9 pg'mL™" and 2 135.1 pg-mL™" respectively, and had a
lower scavenging effect on superoxide anion radical and weak reductive effect on Fe’". CONCLUSION The extraction
condition is suitable to extract the polysaccharides from Ephedra equisetina Bunge. and the polysaccharide has certain
antioxidant capacity in vitro but less than vitamin C.

KEY WORDS: Ephedra equisetina Bunge.; polysaccharide; extraction; antioxidant activity
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Fig. 1 The effect of extraction time on the polysaccharides
yield

S EBL Ul B2 e A Dk JBR 24 22 W 12 B 1) 52 0 DL [
2. [ S O BE RGN, AR 35 22 BE SR HUE LT,
FESEHUIR Y 70 CI ZHERIERIL B H K E. 24
I E>70 "CHY, FEHCRIFGA TI%, RBEEHAF] 90 'C
PAESRECGR T B . Pk SRR BGR EN 70 °C
Feke

TBORHEE R ATURR 8 22 Bl SR HCR 9 5200 WL 3
YRR EU 0 A PR 31 2 B R SRR B G N,
BHEE Oy 25 01 I 2 BESRECRIA B i K AH, gk2Ey

- 1344 . Chin J Mod Appl Pharm, 2018 September, Vol.35 No.9

IR R, FRECEA T T . Bk ek $E
251 EG.

6

BEH /%

|

O L Il
50 60 70 80 90 100
PR E/°C

2 REUBREXZBERBRENDY N

Fig. 2 The effect of extraction temperature on the
polysaccharides yield
6 r
5 /\%
4 b
4
X
=
o2
1 F
0 L I L 1
1001 1501 2001 2501 3001

BH L
B3 xS ERRENTE
Fig. 3 The influence of liquid-to-material rate on the
polysaccharides yield

2.2 R TR A

22,1 WA RIS RO 585 R K TTE T Box-
Behnken W30 W TH5 45 R WK 2, 77 2500 W& 3.
SERLRT, e RAE S AR TR O R AT LA
Z 0 IREA T FER IR : ¥=5.46+0.14A+0.13B+
0.025C—0.14AB—0.035AC—0.063BC—0.55A%~0.22B*~
0.11C%.

% 2 Box-Behnken KIiZit 5 &R
Tab. 2 Design and results of Box—Behnken experimental

Noo. A B C #EF/%|[No. A B C HEEE/%

1 -1 -1 0 435 10 0 1 -1 5.32
2 1 -1 0 4.80 1m0 -1 1 5.07
31 1 0 4.87 12 0 1 1 5.23
4 1 1 0 475 13 0 0 0 5.55
5 -1 0 -1 4.54 14 0 0 0 5.38
6 10 -1 4.99 15 0 0 0 537
7 -1 0 1 4.68 16 0 0 0 5.54
8 1 0 1 4.96 17 0 0 0 5.48
9 0 -1 -1 4.92

PR BACR F 255 2018 4E 9 45 35 B4 9 1)



%= 3 Box-Behnken .36 E V3 77 2 By 7 £ o4

Tab. 3 Analysis of variance for Box-Behnken test of
regression equation
07 # KR SS DF MS F P
st 2.03 9 2.03 28.70 0.000 1
A 0.15 1 0.15 18.69 0.003 5
B 0.13 1 0.13 16.80 0.004 6
C 4.860E-003 1 4.860E-003  0.62 0.457 6
AB 0.083 1 0.083 10.60 0.013 9
AC 4.959E-003 1 4.959E-003  0.63 0.453 2
BC 0.016 1 0.016 2.04 0.196 0
A? 1.29 1 1.29 163.80  <0.000 1
B’ 0.19 1 0.19 24.78 0.001 6
c? 0.054 1 0.054 6.84 0.034 7
F A7 T 0.055 7 7.866E-003
AT 0.026 3 8.646E-003 1.19 0.420 1
afi iR %= 0.029 4 7.280E-003
s 2.09 16
R’=0.9736

& 3 Wb mr s, 56k AR Y A B 3
(P=0.000 1), KINT(P=0.420 1)RNE3E, IR
36 N Z IR AR 45 B I R R . B ) PR e R AL
R*=0.973 6, AL RZEME 2.64%, B IZHRL 5 se
PRIl & G LR AF, R ZE /N, Bk, A ALY
FRTE SR V0 [l 9 Re % 38 FH T A TRRR 35 22 B 4 %
(73 A 0 o — IR IPR 38 AR BN [A)) FH A1 R B(#2
BTG FEE YR AR B 3 22 B SR B R e ma A 3 . 3 A
DR 2% 52 1) 5 55 40K Uk g = R AT ] >4i Ui 3 > Ve
teo P A%. B XHEBUCR MR, 77
C* FIZZ H IR AB X2 HUR LM 2
2.2.2 WAL E ST SREGEE . SREE . )
BHEPR TR —ANEERERN, KR 2 NMEENZ
PEAS 21 20 LIS 40 b2 ARk, S & A
RPN EAERBREE. R, Sakn
TEARA AT S Bl HH 22 FON )55 . B 4 AT,
ZZH I AB, BIHEH 1] R 5 R R 1w o T E
PAEBE, MR XU RGR A 2 B
e A e TP O 5 VAR ) T - 7l
I [A) 0 2 B8 (1) 5 M A2 AE B R IR G R e b4

2.2.3  IOUEAREG R e T 43 BT B A T
AR Ny SREU 1A 2.54 h, $REURE
72.66 C, WCRIHL 25.1 ¢ 1. REEIFHIN 2 P4 R
5.59%. R SEPRERAEIATAT M, AR IHEIE
e PEEUETE] 2.5 h, FRHCEE 73 C, R 25 1 1,
TEMAAF RHHT 3 REIERE:, 15 2R E £
B S B P 2 B R (5,57 £0.072)%, SEPRES
TUMME AR B30T, I B A5 B e 55 4 1 Tt 56 &5
o R E ABFEAN Sevag £ B Z PRSP
BEHRTG, WSS 2 83.23%.

2.3 ORI 2 05 B AR bt A R B8 i 7

2.3.1 KR Z P& DPPH H MR 1wt
o ARRRR 35 22 4 A1 VC X DPPH H H 3 75 BR 2%
R 5. KIEFRSEZ MR VC X DPPH H 2 (1)
TERRFR SRR A EMIEILCR. L5
] PR A5 A R 35 22 B 1) 1C50 14 703.9 pg-mL ™,
VC [ 1Cso 19 29.8 ug-mL ™"« 45 5 22 WY AR 5
ZWEx] DPPH H HHIEIERR SR, (AT Ak
FE NI VC.

232 RWRREE 2 HETE R A B T 3 AR

FIRET ARIKRR 3 2 HERT VC XA &1 H i
FERERRRCORILE 6. 45 F R ARRRR 3K 2 BE Al
VC 8 B 7 E B L B ROR 35 5K B O
K. VC 1Y 1Cso 8N 722.2 pg-mL™", T A #R %
% WEAE SIS VA N R AT IR 1Cso 1H. ZRKRA
AR 255 22 A 0] S T B R 2R — S B PR AE
77, RGBT AR T FRE R VC.

2.3.3 ORI B 2 T bR R Ak el 2 AR ) I AT
KIRIFRFE Z HEF VC X E22E B 2 138 R 2R L
Bl 7. VC RIAIRIRR 3 22 08 X #2 3k B b 58 (1035 R
VI R ER g e, BABRHEMENCCR,
VC ) ICso 8 9 189.2 pg-mL ™", ifif A I bR 1 2 B 114
ICso 84 2 135.1 pg-mL™" . &5 5 3¢ B Ak JBR 3% 22
A EHBERE - EMEREE ), ERCRIKT
AR % R VCo

546('/ 5.6
8 52k 5.2k
v 48 %§4.
44 a4
80 3.0 3.0 28 5 75 80
75 5~ 2.8 5 2.8 26 55— 0 13
Biyy” 70 2678 2628 20 24 70 Uy
, — 2440 @ C 2475 52470 @D C:pay 2275570 65 wqi
i, 65 603,022 et g 22 202022 i gy, 22060 SSuui™

B4 &[5 22 B 1F R e R Ao 5 8 4

Fig. 4 Response surface and contour plots showing the effects of various factors on the yield of polysaccharide
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