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J& ,4 000 r/min 250> 15 min, 578 %, 1A 95%
LWE 4 CHEDLE /L 10 h,4 000 r/min 250> 10 min,
¥ U T4 21 A R OR SRR 20

132 HPRRLE I WRHE.15:1,20:1,25:
1,30:1,35:1; ZF4ERBFRMNE.0%,1.0%,1.5%),
2.0% ,2.5% ; #8 75 P I E] 10, 15,20, 25,30 min; #2
BN ] :30,60,90, 120,150 min; 42 B .60,

70,80,90,100 C,

1.3.3  ma R e it AR A R S 2
TEFERIR LL EF 2 3R BTN 0l P i i 1] | 2 B
WP, PRI A E SN R, UK F 2R
h17% 55 Hbw , I H Design—Expert.V8.0.6 X {4 #17
5 PR 3 K ma i e it R KR I
%1,

F1 MmMEEREERKER

Table 1 Level table of experimental factors for response surface

K A (FFi sb/g-mL™) B(# F B /min) C(HF % F8HHRME/%) DERFRE/C)  E(FRIH E/min)
-1 1:20 15 1.0 70 60
0 1:25 20 1.5 80 90
1:30 25 2.0 90 120

134 ZHEFEIGNE  Z0EEREIE 6
My — B PR VA L R D b i B A
BRARAR (a) , WG BE IR (), T Aot b o 1 2
y = 0.0089x-0.0003 ,R* = 0.9961,

1.35 BREA
1.3.5.1 EAEBESENE  PIA W EE A s

Y AR I AR VR EE R R AR AR (x) , OB
YPALRR (y), AR HEM LR y = 0.006x+0.0085 , R?
=0.9979,

1.3.5.2 Jrik Sevag B IE T 5 = & H b 4%
M 14 R ELEC I Sevag BUFR, K A AR KR 5
MBS sevag WAL 4:1 AEBIHLIRG )G,
B, E TR LR ZRY 30 min 5, 5% & T4
WS- E 30 min, WAE L EWR TR

1.3.6 4% ¥ DEAE-S52 4R EWMHEHLE
TP AR S A W LR E R, 20,001,
0.2,0.4,0.7 mol/L i) NaCl ¥ #E AT 08, Tk A
1 mL/min, B4 UCAE 10 mL, 259k B b 25 15— iR
AEPE A 490 nm AR A2 LU BN BE AR (x) ,
JCEE PR (y) 2l it 26

1.3.7 4% B Sephadex G-100 JZ2#7 4 H
P S G T 8 =T 2 S = V= A R B
TR LRI i S 0.1 mL/min, & UCE 2 mL, £
WV B H R B — B IR 7% 7F % 4K 490 nm A0 &, LA
EHOBEARAR (), WO AR (v) 22 i i 2%

1.3.8 &AM AL RE T3 I &

1.3.8.1 ABTS HHFZIGEREE 1l =% 30k

(20104 75 ¥ , Xl 58 20 R RS VE B e, L] 0.007
mol/L ) ABTS ¥ ¥ F1 0.14 mol/L & i & IR 40 7%
W, 1R ) IR A 5 7E 25 °CF B N 12
h, > ABTS H H F: 4 W ] PBS(pH 7.4) ¥ it
FWAE P 734 nm &b B WG (E I HE N 0.70+
0.02, % FH o HUAS [R] v B 1) ot LR K SRR 22 W TR
1 mL(Z AR R 40K ), N 3 mL 4 3 %6
B 5 WA A, TG AL S0 1 h, 7R 734 nm &b
e WO VO AE M BREXT IR A EHE 3 Ik,
1.3.8.2 #HEH BRI E 2% 3CHk[21)
175 2%, FE R 2D TR AR el 1 BOA [W] vk B2 1Y)
TR A M Z AT 1| mL T HERE P (A
HBAE A 2K A 2 mL 3 mmol/L Hi R W2k
WA 1.5 mL 1.8 mmol/L /K R - 2 BE V% Wi, 1
JIA 0.1 mL 0.03%H,0, %A 8 i, 78 37 CF
K 30 min J& , ZE K 510 nm Ab 52 O (E, VC
YER BAPEXT IR RELHE A 3 K,

1.3.8.3 SIRJEREIMIE 27 SCHR[22]00 5 ik,
IR AL R VR ek, 1 BOAS [R] 3k B ) 4 e
KM ZHEREW 1 ml T H IR b (28 (I 4LAE
EAiK), A 1.0 mL 1.0 mol/L pH 6.6 PBS £l
2.5 mL 1%K;[Fe (CN)q]i# # ,50 CF 7K ¥ 20 min,
A HAFIMA 2.0 mL 10%TCA & # ,5 000 r/
min &0 5 min J5, W 2.5 mL. 2 &, BN
A 2.5 mL #4li7k fl 0.5 mL 1%FeCl, W, RS 5
FEPAS 700 nm A0 7 W SGAR, VO VR BRAE X AR
HHERE 3K,
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Fig.1 Single factor experiment results
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2.1.2 SR 4E KBS T A K SE 2 IS R A
W RIRN S RE AR, A &
LR B R AT AN BedR 2 1S
H AR IRIT T 21 4k 3 Wl VS 0 12 X 0 oK 55 2 0
R B 25 R 1b s, 45 R L 3R
TNET 4 2 T Be B 4R R 2 RIS R I LR T
RGN, 2R SRR 7E 2.5% 0 R
2.1.3 BRI [RDGAE HUOK S 2 R 4R
B[R] VR N R B Z 50 o) — A2 R &
AR50 X AN [ 45 BCRT (] a5 A K S 2 i 15
PEATHRIE G5 R e i, 45 SRR, B $LH
B[] ) JE K, 22 B AR SRR B T L T, SR 22 0 1Y) 4
X MR BN R E 5 TR Y T B IS LT
PHEPE 120 min A AIE

2.1.4  PRICE XA REREOKRSE Z RS R $2
TBURL B 2 % 22 R AR SR — S B s R 3R AR
PRI TR 5T AN [ 5 B0 2 o e AR oK 5 2 B A R 1Y)
o, 45 B 1d iR, 5 REW BEE IR E T
15, Z WA RAE W LI FE 80~90 CZ ], Z bk

A — DRI, Bk 90 CHUG I,
2.1.5 R IR I )X A R T K S 2 W A R Y 52 )
JEEL P 9 3 A R 4 5 T 7 M ) R R IR | RE
I A0 B A0 MW N W SRR, R I BE S AR T
T A0 TP AR W TS P A BRI, AR IR IR TE T
A [5] J P  IT) Xo 4 oK 54 22 M A R A 5 e WL AR 25
RANE 1e Frow . S5 RFRW] A B I 5] A4 32
TEA KR FF 2RI IS T RER B
B 7 I [A) ) 20 min B35 31 B KA, 1 I 2 2218
PIEEVEN NI U S 2 2 A R i o S N
Jir DAL T R 2 I D, VA R B 7 i, B
ZWERY) RS E Ve T B TR WA Al 15 R BRAR
DALt 75 IR ) 64 20 min A HL
22 MEERKBERSSH
22.1 WIS HT ARAE Design—Expert #0141
1) Box—Behnken #4771 % 11, BHR LG 2F 4E
it V5 0 et R P I (] 3 BBOUR B 4 SBCHRE 8] Sy o )iz
TET PRI Sk oK 5 R 2 8 DAy Wi 17, 367 i) o, 1T 35
5, il ai R Wk 2,

®2 MEERKEEITEHER

Table 2 Design and results of response surface experiment

%5 % 447 F/mg- ! %5 % #4F F/mg- g™ %5 % ¥1F F/mg- g™
1 50.3464 16 43.8314 31 33.4636
2 49.8754 17 58.4354 32 52.9184
3 60.0034 18 44.4723 33 47.8176
4 50.2541 19 35.4177 34 52.9184
5 50.516 20 57.1239 35 52.9184
6 50.7993 21 42.1229 36 48.2484
7 48.7676 22 52.3375 37 60.7147
8 48.4392 23 55.7105 38 52.9184
9 50.9753 24 38.1466 39 52.9184
10 45.0026 25 46.4723 40 39.0854
11 55.7743 26 38.6097 41 48.2152
12 50.3483 27 49.2184 42 50.8556
13 58.7019 28 45.0859 43 62.1197
14 38.331 29 58.9025
15 45.9508 30 45.0019

222 EBEARR T 24 GnEk 2 itk ,BBD
W7 T 46 W, LARAL 5 > Bl iy $2 S
B, RRW, 7ELUT IR ST REEUS R Rk
% BHB G 1:30, 5 B[] 24.80 min, £F 4 K [ U8
TR 2% 3R BGEFE 90 °C, #EEUH ] 120 min, £ 5

TR 44.54 mg/g 38 1 RIS B e 2 AT 2 o0 Al
YASSAT, oA AR 2 R LR 8 B 2 Iy
KK
Y=5.44+0.254-0.12B-0.21C-0.024D-0.31E -
0.0484B+0.047AC-0.0124D+0.20A £ +0.11BC -
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0.076BD-0.0021BE-0.16CD -0.37CE +0.30DE -
0.494°-0.34B>-0.42C*-0.37D*-0.23F*
:—Et '_h ,Y_g jﬁ% E(J }ﬁ % (mg);A 3B9C$D’

E——WORELE B I (8] 27 48 3R il i 4R G
JE AR [H]

S L T8 A T A A AR R R AT T 22 00
DAKG 5675 R B A Rk, [l DS RY A4 O 22 43 B n 3k

3R, B B I F AR PE
S AT i) 2 AR B kel T A R
1) F=5.013,P<0.01, & PR AU A 0 35 5 2 4D T2 Jor
A5 B2 R v i B AR S AR I R R LT k=
0.4739,P>0.05 , 7~ A58 J0 2k U000 7775, EL R
F 40U A SR O Tl AR TR R Al 1

®3 MRABEBMFTESN

Table 3 Variance analysis of regression model

R 1 £ F 5 Fo B W E o F1a P-18P>F
AEA 1613.626 20 80.68128 5.01299 0.0001%*%*
A 66.08145 1 66.08145 4.105855 0.0535
B 120.4676 1 120.4676 7.485045 0.0113*
C 198.6 1 198.6 12.33966 0.0017%*
D 137.2459 1 137.2459 8.527534 0.0073**
E 74.41003 1 74.41003 4.623337 0.0414*
AB 35.58123 1 35.58123 2.210777 0.1496
AC 6.588206 1 6.588206 0.409347 0.5281
AD 162.8686 1 162.8686 10.11956 0.0039%*
AE 110.0034 1 110.0034 6.834867 0.0149%
BC 29.69651 1 29.69651 1.84514 0.1865
BD 144.2713 1 144.2713 8.964046 0.0061%*
BE 11.20776 1 11.20776 0.696375 0.4119
CD 20.85201 1 20.85201 1.295603 0.2658
CE 112.7037 1 112.7037 7.002647 0.0139%*
DE 168.2209 1 168.2209 10.45211 0.0034%*
2 135.1366 1 135.1366 8.396477 0.0077
B? 0.729909 1 0.729909 0.045352 0.8331
c 76.33609 1 76.33609 4.743009 0.0391
D? 79.17716 1 79.17716 4.919534 0.0359
E* 12.29054 1 12.29054 0.763651 0.3905
2% 402.3611 25 16.09444
K WR 331.327 20 16.56635 1.166085 0.4739( R 2 %)
ik £ 71.03409 5 14.20682
& Fa 2015.987 45

TE:AL BBR L, B, BEFEMEE],C.o 2P 4E R B I A D, 2GR B, IR

N B RO A T A S (R R OC R
fii ] Design—Expert £ il 5 4[5 2 fir 78 59 3D Wi i
KU BRI, ax 2L (R R I 5 i 7 10 45 A8 o 22 ]
PIPIAETERYIR 22 o Hy AT 1, 90 74 ] 38 5 B 7 ]
T A R K ME . MBI 2 AB 32 B30 3D #EJ5
P eb A AT R A H e D SR R ) B R
IF 1) ) SE R, SR IR K 5 22 0 B e s

* P<0.05 HA B P<0.01 AWM BEZER,

e, WORHIR Z , BEIIAE S A TR R A9 28 AR
T, AR IR A, ) 25 s e U i T8
e, MmiBEm , 150RH I A~ P ZE 3 B A D 3 Y
U P T BRI 5 i T E R g P el ST R T2

it FH A ABE 780 Ty R X6 45 R 2R3 R R AR A5 A R
Fb 30:1, #75 AF ) 24.80 min, £F 4k 2 45 0
2% , FEHUE B 90 °C, #2 BUAT [A] 120 min, 2 05 $2 5L
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Fig.2 Response surface and contour map of the interaction of various factors
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Fig.3 Protein removal rate and polysaccharide

retention rate
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Fig.4 Experimental results of DEAE-52
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Extraction, Isolation and Antioxidant Activity of Polysaccharides

from Cardamine hupingshanensis

Li Meidong, Huang Xiufang, Luo Kai”
(College of Biological Science and Technology, Hubei Minzu University, Enshi 445000, Hubei)

Abstract The extraction, separation and purification methods of polysaccharides from Cardamine hupingshanensis were
studied, and simply analyzed its anti—oxidant activity in viiro. The results showed that the optimal process conditions for
extracting polysaccharides from Cardamine hupingshanensis by ultrasonic and enzyme were the liquid—to—material ratio of
30:1, ultrasonic time 25 min, cellulase addition 2%, extraction temperature 90 °C, extraction time 120 min, the actual
value measured was 48.53 mg/g. After 7 times of deproteinization by Svage method, the loss rate of polysaccharide was
small, and then DEAE-52 cellulose chromatography to obtain 4 polysaccharides. In wvitro antioxidant activity analysis
showed that the crude polysaccharides of Cardamine hupingshanensis had a certain reducing ability, and had strong
scavenging ability to ABTS radicals and hydroxyl radicals.

Keywords Cardamine hupingshanensis; polysaccharide; separation and purification; antioxidant



