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KR (TR DAL E BR A 7] Table 1 Quadrature level pilot factor table

1.3 J7ik K A%

130 BIEE SRR RN b O e

BEF R, 5 60 H 7 I RIS 24 b s ! 05 10

o
SRV 4 . FRICHIES 2E0 K 2.00 ¢ The ) 2o 0

R A pH 5.5 B R R 75 W98 75 2 O
N ET 2 2RISR S I F Be AR B T 55 Cok v e
R W7 B 30 min 5, 57 B AE B K o S
min, (26 8 KA 2R U
13,11 MDEZEZ AR e W 2 2
VO HR R B SR FH R B — B R IR AR A
VSO AR IR TR 2R 2 R, A
.

ZREAT R = (I e B s B A3 B 4 BOUTAR 1

B/ Ex100% (1)
1.3.1.2  HPTEALAE S (FRAP )M E S X

] e A5 U8 vk 0 M 2F 2 b S Ak Re ),
BRI TR R AR SRR .

1.3.1.3  EEEmE e DS R AU AL AR
F1RFE R, R IE AT 61 5 £F 4 K (A ) RSB IRE
ity (B) S AR IS i B LY, U5 P 3 5 K7 L3
1,

1.3.1.4 MIEZFZRER T ZME  oil%%
it — 6 75 I Y (it — R 7S U R S R D B
W) B EE (1:10,1:15,1:20,1:25,1:30,¢/
mL) A I (180,210,240,270,300 W) Al # 7
i 18] (20, 30,40,50,60 min) X A0 25 22 B 4 S
FRBUEALRE ) KRS R

1.3.1.5 MIEZEZ MR T A M e E 3 4
[ 253 i Box—Behnken .0 21 A 38050 15 1 X Ml 5
2B ICHEAT A 20 A RS T S I (X)L
FHIFR] (X,) R H (X5)3 AR Z 8] 40 5 AR
BRI 25 Z MR LR A (Y ) BT = A= s g i 56 A
R 5K 2,

1.3.1.6 ZRGMEHITE T K 2HEE R EPUE
e 1 BRI bR AL N 0~1 Z [ IE—{E, 13—
(8 dpe BT TR,

Dlmx = (Di_Dmin)/(Dmax_Dmin) (2)
X, D——4 {5 5 D) 2 10 5

x2 MEERBEZESKFER

Table 2 Response surface experimental factor level table

3l
KE X (REEE X,(RER X))/
B0 F) /% i )/min g-mL™
-1 2.5 45 1:27
0 3.0 50 1:30
35 55 1:33
) B /M 5 D—— IR 2055 T 1) B R AEL

5 R B e S L BE 1 AL 4 51 S 0.5 AN
0.5, HF3X 2 ANFEAR I I — 15 2 31 5 B E AH 3 , 45
A Y 8518

Y (%56 1H) = 2015 R0 —(Hx50%+ S PR
BB J1 0 —{Ex50% (3)
1.3.2 WS 2F 20 4 2 gli4k
1.3.2.1 HEARMEER KM Sevag ¥ 25 kr e
FEAEPER T, A5 R T EE=5:1(V/V) B
Sevag H, A 5 A5 RBUG Z 0550, 20 9R 55
FE R RPN EN IR SR, £
WEL R A2 LR ZE Rt i E AT,

B bR 8 B 0 2 A WG TR AR, A 3 £
TR TCIK W BERTUTTE Z 0, 18 VR T8 I S Al
R B
1.3.2.2 DEAE-52 & 7 #ZHr & DEAE-
52 BT ACHE M AR X ATy B A, KX
PEG WM A B AR T AR 2518 7K 10.1,0.2,
0.3,0.4,0.5 mol/L. NaCl % B ¥E i, #4504k 10
ml, Vi 25 mL/h, R Y 20 R R
T3 — G R 32T S AR A b A R VR R, Ak
bl Z2 W5 i VR B 2 M0 ZE 2 e i 2k, &
IFAH R ZH 43,50 °CN Ho28 e fs e 4, i M 48 h =,
LS VA VR T84S B AN [R 41 20 K ol 240
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1.3.3 RS E LI P A 5T
1.3.3.1 Ml ZFE Z 0%t HepG2 40 i i) 25 1 A
4 35 77 5 A5 40 S BB BRI 75 1 . 7E 96 FLAR
A 100 L 20 M %5 B R 1x10° 4> /mlL 19 240 fi 2
W, TE 37 C,5%C0, Ji b i 9% 24 h Jm W&
IHE: R XF R4 JE L /Y9 DMEM 85 3% 3% iR
6 2H in o e A 12.5,25,50,75,100, 125,150,
200 pg/mL HYAN R4 53 Z2 W0 W, IR J= Ak 2 85 57
24h, BHRE 6 MR, WRERE, WEIHKE
FEHE BEFLINA 200 L 285 E R 0.50 mg/mL
B MTT J& k2 7E CO, it 4h 5, ek
s, BfLINA 150 . DMSO, #EEHR 10
min, 7EJ K 490 nm 4 & OD 1, #/~ 20 (4) 1)
R AETE R

AT R = 0D 11x/0OD 45x100% (4)

A ,0D wp IS L A 0D 4y
X HEZH WS .
1.3.32 H0, FFai i et Rl gty =
W Chang™f¥ 7 3 3-8 B 2k, e 34 25 B 240 i
PERDT 96 FLAL Y, AR [ ¥ B HL0, T T (4
B 4 51 Sk 100,200,300,400,500,600,700, 800
pmol/L) , F 37 °C,5%CO, Hi 341 85 3% 4 h, &
M AE TG 22 0 PR A LA S F2 4% 3R 50% I 1Y HL0,
e BE AT R 2Ll
1.3.3.3 Wl ZF 20X H0, % 5 HepG2 41 Jifl £7
TR 1E 6 FLARTIA 2 mL b3 4 i &
WHEFE 24 h Ja W R THIR SR, 8 25 141 (BC) |
BIRIZH (MC) ., I, 25 [ 4 mAJCiniE
DMEM $5 729 ; 8550 41 56 I JC 1L 1) DMEM #5357
WHE IR 24 h, BN — 2 W HL0, 8595 4 h; il g 41
JE NN [ Ve M08 2F Z AR W45 5% 24 b, BN —
TEHE I Hy0, 5557 4 h, BRI 4 DAL, Higeah
HE W25 IHES 732 3 115 A M A7 15 %
1.3.3.4  S5HrA b EvEAA IR AR e 4% R
R & T, W A N 5 B AR A I A G HE
b, AL B 1 (TP) (N % (MDA) & i &1k
YA (SOD) | i 48 Ak U (CAT) 4 e H kit
ALY (GSH-Px) Tif P29
1.4 HFPLESHH

T A B SE 1 3 BT ok IBM SPSS Statis-
tics 26 FAFHEAT , B E R 3 W, B A H Origin

2021 B4,

2 HRS5HW

21 HWIEFSHENIRE

211 ZHEFRAEIMZ A R e, 153
] ) 77 2 . Y=5.7288X+0.157 ,R?=0.9993 , £k P X% &
R,

2.1.2 EEWINEAEhE MR 3 ME 40 R
JRCTit XIS 2F R U Z5 AR i 3 (P<005)
R4 R B3 (P>0.05) , R B #r vl 45 | il
PRI 2F Z 0 e IR N A LBy, RISl
N 0 AR 2 R S I 43 A 3.0% 1 2.0% . TF
PSR M0 2 2 MR 300 3.69% , Wbt A ik ik
F1°0 75.42%,

*3 EXRWER
Table 3 Orthogonal test
ey

Ve Y%
A B

1 1 1 33.25
2 1 2 49.66
3 1 3 59.14
4 1 4 48.77
5 2 1 49.08
6 2 2 50.00
7 2 3 50.02
8 2 4 52.71
9 3 1 46.97
10 3 2 46.67
11 3 3 46.59
12 3 4 52.11
13 4 1 45.23
14 4 2 50.13
15 4 3 59.51
16 4 4 53.46
ky 47.705 43.633
ks 50.453 49.115
ks 48.085 53.815
ky 52.083 51.763
r 4.378 10.182
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Table 4 Analysis of variance of orthogonal test
A% U % F 7 Fo B WA Fre F s A4 e 3
A 51.098 3 0.934 3.860
B 233.150 3 4.264 3.860 *
®E 164.05 9
% P<0.05.
Ja% 175
213 WA LM IR 20 5K R S A R AR I
20130 W, ARG 4 M 5 IR T . e 2
ORI LRI S AT B R R O I f 7ls 53
AR s e s e =50 | 77 "Es
r ' X ®E 4F ) / T
WL X 25 45 (AT 5600 (P<0.05) . 4 H BT 2 “ . ers
S ST IR LAY | 2 B R 7.56% S0 2 | | Es
AL AE ) 5 66.78% , L L3k L7 Al /? . / E
100, [HHHE BRI T2 o 5 48 75 AR o s,
[ gy i it -l

55 2.1.2 5 AL B BORE L, 6 7 il B 4R
Je M 2E A RN T 3.87% , bt A Ak M
WD T 8.64% ., 3 S PR Oy 7 U A A 4 0 48
200 f A e O 5 4, R T 2 M T R S T
oy ZHEEE B IR B ALRE JT BRAIG
2.1.3.2 B LL B )R EE R R X 2R 2
WEPR IR D52 WS 2 2 RS R AE R L
1:25 g/mL I 14 R el 7.62% (18] 2a) o i J& A
SRy 20 BB O AR T AN 2R oK S e o
fis, 7 R T 22 Wl v R e s S O S R
Xt 40 L SR AE FHREAR , Z2 8 1 /D™, 76
PR N 270 W B, ZHES RN 7.66% (A
2b) B TR 270 W B, RIS, X
AR TR A TR e, AN A R RE
s s 24 5 BT o AL ) A4 D %) 4 R R D AT B B ORS
Z WG AN SE A A5 58 ] 50 min
I, Z B RN 7.55% (F 2¢) , #7  A] 48 1
50 min B, Z WA S TF LG 820 v] RE = ol 7
a4, B R AR IR T 20 A B
GERY Al — BB R oy T AR 1) 2 W R BT

IS e B Ak B2 IR 2 F B ek
AR H T Y A5 2, 5% ) H A B | 45 AL S HR Ak Pk i
HET 5 W T RS R, B 2a AT BRI HE
RIA] M0 28 A PR AL RE T AN TR 24k
Foh 1:30 g/mL B, 40755 25 20 BT A AL g ) I
F 4 65.68%, M ZEAS H AL = A 79.80, [l 2b

Fitg— 8 75 WU
Enzyme—ultrasound sequence
B1 REBFNEFSRENSEMEEFIER
BE JTHY RS
Fig.1 Effects of extraction sequence on the yield and
iron ion reduction ability of polysaccharides

from Artemisia integrifolia

x5 RERFXIEZZERIESENRIT
Table 5 Effects of extraction sequence on comprehensive
extraction value of polysaccharides

from Artemisia integrifolia

3 EOR B Y (4 518)/%

By A2 12.43 +0.64°
B A% oA 7 34.79 + 0.53"

A8 5 -y 100 + 0.50°

T« Al — 8 AR A AR A 7 B 38R 28 57 12 35 (P<0.05) .

R, B S DA RO, R A AR AR T 2 SRR
JE T B SR T 300 W, 255 (H i
o 58.84, HHIEl 2¢ AT Bifi A 7 B TE] A A2
SPTEALRE T B R TR A E Ry 50
min B, 225 B fc i h 95.32, ML, e UM 2E £
B2 OB FE 1:30 o/mlL, #8 75 R 300 W, 75
A ] 50 min,

2.1.4 M 2R BT 2 B AE S8 g A Ak
2,141 BEAES 558 FIH Design—Expert
BAFLA 2 6 BOEdE, AT LA 2 2 5 BOR [
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Fig.2 Effects of solid-liquid ratio (a), ultrasonic power (b) and ultrasonic time (c)

on the extraction of polysaccharides from Artemisia integrifolia

FHEH Y = 52.03-1.664 +0.83B+0.11C—0.704 B+
6.204 C-1.54BC-12.114%-3.79B*-9.57C>,

H % 7 AL, (AR P<0.01 578 K 56 2 8
R* 24 0.8229 , iF BH 2 [l I A5 75 5K 1) 4 18 2 i 7K °F
BERVILA BE Ay, AT L FH ke 390 000 A 785 25 22 W ) 42
BUA A, o P>0.05, KIALPIE 2 F AR %,
B 2s R BENLIR 225 R A . 358, 3 AR X E

I=A
w

25 22 WEHR RO T (10 58 555 7+ S e TR o 2 > 8 7 s
B >SEHR L , 28I AC, R A2 C* XMl 2%
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Table 6 Response surface design and results
A5 A B C Y(% &) A5 A B C Y(4&REF)
1 2.5 45 1:30 37.90 10 3 55 1:27 45.19
2 35 45 1:30 37.89 11 3 45 1:33 35.22
3 25 55 1:30 35.75 12 3 55 1:33 38.99
4 35 55 1:30 32.96 13 3 50 1:30 50.25
5 2.5 50 1:27 37.39 14 3 50 1:30 48.79
6 35 50 1:27 19.74 15 3 50 1:30 52.17
7 25 50 1:33 28.55 16 3 50 1:30 52.93
8 35 50 1:33 35.71 17 3 50 1:30 55.99
9 3 45 1:27 35.24
RT7 FAESW
Table 7 Analysis of variance
KRR T F B WL R F1& P1a hrAEatlcd
b 1356.08 9 150.68 9.26 0.0039 ok
A 22.08 1 22.08 1.36 0.2823
B 5.51 1 5.51 0.34 0.5789
C 0.10 1 0.10 6.36x107 0.9387
AB 1.93 1 1.93 0.12 0.7406
AC 153.88 1 153.88 9.46 0.0179 *
BC 9.55 1 9.55 0.59 0.4687
A? 617.15 1 617.15 37.92 0.0005 wE
B 60.62 1 60.62 3.72 0.0949
c 385.76 1 385.76 23.70 0.0018 ok
K E 113.93 7 16.28
K WE 83.75 3 27.92 3.70 0.1193
shi% % 30.18 4 7.54
B A 1470.01 16

% P<0.05;%%. P<0.01,

2142 ZLHAEM SIS B 3 R,
P T R Rl S o £ 58 H AR FH X S 2
PRI A R, S FARBE, XN A A
[ , % W1 12 R 28 5% o ok i 3 o AP i, ) 5 1
ZHFEFE RN i E 3 FR A ERE 34
PRI 25 1) 348 o 2 2 B0 JR /N R A L v SR e
U RN A B 2 2 Rl AR B Y
R TR IN R 3.0% 0, $EBUR) 2 A (A B
K5 T 7 A ) 5 SR AN o R L S
Wfal 3 S BAE AR B3 e RN 20 1:30 ¢/
mL, #7182 50 min I 35 2 5 KM,

TR T M 2F 2 A B AR R T

FEETE] 46.45 min , F R I 2.89% , BHE L 1:
29.87 g/ml, TERAESRIL T Z40F T W0 28 2 h
AR N 7.67% , Bt EALRE T R 66.05% , 457
Ty 49.23, PRI BRERAEBA R BRPE 25 R 4 5
1E 2 75 B[] 46 min, S A N4 3.0% , M
It 1:30 g/mL, %15 2] A9 RER 47 58 IR 1A 8 (P AT
3 W), A5 BN E 2F 2 HEAR R0 E N 7.60% , &
PrAALRE SR 65.96% , IRE 45 RAE , IR
Ui, 5 AR T 1) 152 25 /N U BH AR AR A A
22 MEFSHENIE. 4L

HH &1 4 WA M 2F 2824 DEAE-52 B 128
B2 M B Ak A8 2 6 g, RIXERE 6 A~
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Fig.3 Effects of ultrasonic time, pectinase addition and the ratio of solid to liquid on extraction
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AN A7 15 RAE 118%~137% 22 18], 4 2H 43 X 41 il A5
B BB AR L S B VR O 200 we/mlL B A7
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Fig.5 Effects of different mass concentrations
of Artemisia integrifolia polysaccharide on the survival
rate of HepG2 cells

JE X AN A dE AR ] Y B R EAE 12.5~
50 pg/mL I, 417715 FAE 95%~100% 2 [ , 32 1]
TE MG 0T v FE O N, 20 0 20 it R AS 25 77 AR 1]
BEEEER, WAL BN EEM .,
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232 H0, BSR4 A B R EE ST HL0,
ARSI EATE, BEAE 40 A P9 5 Ak M T k4 = Y
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Hi &L 6 WA, Bl HLO, W (1 T 41 A7 16
1 B (P<0.05) . 4 H,0, ¥ H1 100 wmol/L 3
Iz 800 pmol/L B, 241 I A7 1% #5 B 79.62% [ Ik &
31.95%, 34 H,0, ¥ A 200 wmol/L I, 4 i A7 1%
RN 52.67%, $EIE S0%, DALk £E VR O 200
pmol/L 1) H,0, 14 4 g S fb 5 {5 A 7Y

233 HiE ZF 2 X H0, 355 HepG2 4 i 7715
R AIP-2 il AIP-3 Xt H,0, 5 % HepG2
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Fig.6  Effects of different concentrations of H,0,

i 17 1

Cell survival rate/%

on the survival rate of HepG2 cells

2.3.4 M ZEZ B H0, 55 HepG2 40l N 41
AALEE TG T A SR bR 2 e SR SR T HL0, 15
T/ ROS 7= A= W] 51 2 41 i B I i Ak IF 7 AR
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Studies on Preparation and Antioxidant Activity of Artemisia integrifolia Polysaccharides

Ji Zigi, Liu Rong’, Fan Ziluan
(Northeast Forestry University, Harbin 150040)

Abstract Objective: Isolate and purify polysaccharides from Artemisia integrifolia and to investigate their antioxidant ac-
tivity. Methods: The optimum extraction process was obtained by ultrasonic—assisted enzymatic extraction of polysaccha-
rides from Artemisia integrifolia using response surface methodology. Results: The optimum extraction process was ob-
tained as follows: ultrasonic power 300 W, material-liquid ratio 1:30 g/mL, ultrasonic time 46 min, addition amount of
cellulase 2.0%, addition amount of pectinase 3.0%, and under this condition, polysaccharide yield 7.67%. A total of six
polysaccharide fractions were obtained by separation and purification using DEAE-52 chromatography column. Antioxidant
activity studies on both AIP-2 and AIP-3 fractions showed that both AIP-2 and AIP-3 treatments at different mass con-
centrations had strong concentration—dependent protective effects against H,0,—induced oxidative damage in HepG2 cells.
Compared with the model group, treatment with high mass concentrations of AIP-2 and AIP-3 (50 pg/mL) increased
cell survival by 54.35% and 60.26% , SOD viability increased by 35.86% and 38.98% , CAT viability increased by
173.02% and 205.42% , GSH-PX viability increased by 50.24% and 50.78%, and MDA content decreased by 46.13%
and 53.87%. Conclusion: Artemisia integrifolia polysaccharide has good antioxidant activity.

Keywords Artemisia integrifolia polysaccharide; ultrasonic —assisted enzymatic extraction; isolation and purification;

HepG2 cells; antioxidant



